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ABSTRACT o f  t h e s is  e n t i t l e d  -
A Study o f  c e r ta in  Tslluroalum  S a l ts ,  
31 -a lky l T e llu rld ea  and a P bensulghtellurln® ,
and o f  O xidation Products derived therefrom .
(subm itted  fo r  B u b . by C y ril A*Chaplin.}
.
' -The p re sen t th e s is  c o n s ti tu te s  a s tudy , w ith
W  ;■
p a r t ic u la r  re ference  to stereochem lcal co n s id e ra tio n s , of the
type of ^taadrlvalency which, i s  exh ib ited  by. the te llu riu m  a t  
in  i t s  organic comgoumis.
Organic te l lu r id e e  were prepared , a method being- \ 
developed fo r  the production o f d la lk y l te l lu r id e s  in  quantity, 
Symmetrical telluronium  s a l t s  were formed, examined, and compsi
ed to  s im ila r  s a l t s  o f su lphur end selenium . Mixed d ia lk y l j  :
^
t e l l u r  ides were, obtained by breaking down these  s a l t s ,  a n a ' , 1
asymmetric t e l lu r s t in e  s a l t s  then prepared analogous. to  the -
. . .  • , L i
: Mthe t in e  s a l t s  o f Smiles* The re so lu tio n  o f these - aayame trior*  J
< scompounds was attem pted , p a r t i a l  re so lu tio n s  being e ffec ted  ' [r
• i
in  some in s ta n c e s . . ■ --1
The course o f o x ida tion  of an unsymmetrleal -/
. ■ ■ ■ • ■ ■ .  -i ,
d ite llu r® tin e  s a l t  which ox id ised  on exposure to  the atm os- jj
'f ' i
phere was- In v e s tig a te d . P roducts were is o la te d  which showed
■ -V
tSlat ox id a tio n  had proceeded to  a. very advanced stage*
/
P i-a -b a ty l  te l lu r id e  and mixed .dialfcyl te l lu r id c s  
ware ox id ised  b y • v a r io u s .a g e n ts f .the course o f ox idation  being 
studied* fhe  o x ida tion  products were found' to be complex-,. but • v  
were- c o n s is te n tly  o f a .type -which perm itted  comparisons to  be
■'■’•■ ' - Jdrawn w ith  tb s courses o f o x ida tion  o f su lph ides and e e le n id e e r ^
In  no ease w as'a  te llu ro x id e  th u s ' obtained a lo n e ;. nor . eou}d i t  !f\V:
.. ' 1 \
be is o la te d  from i t s ' co ^ lex *  th e  suggestion  i s  advanced to •; !;;
[j ;
explain  th is  in a b i l i ty  to I s o l a t e . ie llu rox ic ies th a t the | ^
■ .  i j  i
te llu riu m  atom does not form  s ta b le  compounds . i n . which I t  
ex e rts  two covalexieies and one semi—p o la r double bond and th a t  
the charge on"the te llu ro x id e  oxygen atom i s  n e u tra lis e d  by 
combination w ith  an ac id ic  -hydrogen atom.' r f  f*S“ewideac® in  "
favour o f th is  suggestion  i s  reviewed*. 1
■ f!A pheasu lph te l lurin® , , analogous t©- j^
Drew*© p h en o x te llu rin e , was prepared w ith a view' • to examining, i  
a su lp to x id e - te llu ro x id e  oxidation- product in  e l s -  and tra n s -  
isom eric form© could be obtained* Oxidation product© w ere; -
prepared and examined, and i t  was shown th a t  the sulphur and 
te llu riu m  atoms r e s is te d  sy stem atic  oxidation*-
Conclusions are. drawn, from 'the p re sen t re s u l ts  and 
from the work o f previous in v e s t ig a to rs ,  a s  t o . the natu re  o f - . 
the ^uadrivaleacy shown by te llu riu m  in  organic compounds*
t m m - m  c o t m m .
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, Ttm sub-group B, th® ty p ic a l group, in  Group VI o f 
.the Periodic. C la s s if ie s tip n  c o n s is ts  of oxygen, su lphur, 
selenium , te llu riu m  and polonium, of. atomic number 8 , t 6 # 3%, 
52, and B'% re sp e c tiv e ly t and the c h a ra c te r is t ic  e le c tro n ic  
s tru c tu re  o f these elem ents i s  (0) ( 18}2 ,% f where 0 i s  the 
tim er co re  o f completed e le c tro n  groups* These elements can 
e x is t  in  b iv a le n t com bination, e i th e r  in  b icovalen t union o r 
as monstoi&ic anions* They can a lso  form  quadrivalen t 
compounds, in  which they ■ e x e r t  th ree  covalencies and one' . 
e lectrovalency* These quad riva len t compounds may he d iv ided  
in to  t«o c la s se s  -  the *onXtm* s a l t s ,  e.g* Mi
Mg' Jl and the
compounds which can ta la  a sem ipolar double bond, e*g. the
sulphoxi.des B*' ■ '
-
J S - 0  ■
' *2 ■
■S.he quad riva len t compounds of oxygen, i .e . .  the
oxonlum s a l t s  ( (CE^)^0*i! ) x  and the peroxides H ^
' N0 —0 
■ v /  a rc  of
lim ited  s ta b i l i ty *  Sulphur and selenium form s ta b le  'quadri­
v a le n t compounds o f both  types* Tellurium  forms "oaium*
compounds of varying, degrees o f s t a b i l i t y , 'b u t  few t e l l u r -  
oxides have so f a r  been recorded* The p resen t 'sork d ea ls  mom
ex ten siv e ly  with, telluronlum  compounds and then  w ith  the 
c o n s ti tu tio n  of the produeta obtained when dislJqfi te l lu r id e a
are  oxidised* These produets a re  shown to  d i f f e r  considerably . >
'from the sulphoxides and selenoxides which are  ob tained by the [ j i
ox ida tion  o f  correspond!ng a lk y l su lph ides and se len ib e s , !
b r ie f ly  reviewed below, being a. necessary in tro d u c tio n  to  the 
subsequent discussion  o f  the quad riva len t compound® o f ■
' tellurium *
S u lp h u r *
The beginning of the work which e lu c id a te d  the* normal 
v a len c ie s  of q uad riva len t sulphur in  organic compounds was 
th a t  o f Pope and Peachey (*iVO,S, >1900*1072) who* in  1^00, 
p repared  methyl e th y l th e tin e  bromide,
base , which they converted in to  a p i s tinlehlorlde which was
dextro  ro ta to ry  p ic ra tes*  In. 1^05, Smiles ( C«j3g.* 130b »%p0 )
syn thesised  a su lp h u r.compound con tain ing  mi o p tic a l ly  a c tiv e
group from methyl e th y l su lph ide  mnd 1-menthyl brom acetate
The stereochem istry  o f su lphur and selenium i s  f i r s t
cst>coon
and reso lved  the camphorsulphonate o f  the
o p tic a lly  a c tiv e , -Smiles ( jr»,C,g. *1900,1 ifk.} t l a  the  same y ea r 
reso lved  the methyl e th y l phenacyl compound
OH m m c M  
5 + /  % ® 5
3
CgK^ l r
p reparing  from i t  bo th  the  laevo and
However, on rem oval' o f the
j>~menthyl r a d ic le ,  fee obtained an in a c tiv e  thetin©* He 
observed, th a t  on tre a tin g  the the tin© e a te r  bromide w ith
0 af!§  B r
II l!
s i lv e r  ox idef the re su lt in g  hydroxide parted  w ith  i t s  hydroxyl jjj 
group to  th e  men thy 1 radicle, l ib e ra t in g  l^m enthol, and leav in g  | |  
the anhydride o f the thetin© *- I
f i r s t  d e f in i te  evidence o f the ex istence  o f the co -o rd ina te
l in k  in  a to ta l ly  d if fe re n t  c la s s  o f sulphur compounds*
According to. the  e le c tro n ic  theory o f valency a su lp h in ic  e s t e r  ji 
I  N ^0 i a  which |  i s  an acy l o r  a ry l  group cannot possess a ■ |;
p a r t i a l  re so lu tio n  o f euch. e s te rs*  He separated  .the -'l~menthyl '||
1
§r  and 1- p« to luenesu lph inatea  and a lso  the 1-^S-octyl d~ and
1- p - to luenesiilph inatea by f r a c t io n a l  d i s t i l l a t i o n .  By.alkoxy 
in te rch an g e . he obtained the n -b u ty l and e th y l e s te r s  o f both  • m
!i;
d+dl and l+ d l a c id . L a te r , in  conjunction  w ith  lenyon and . j|i 
o th e rs  he su cc ess fu lly  reso lved  4-^mino-^-methyldiphenyl p!
j |
©ulphcxide. m-earboranhanyl methyl s u l f o x id e  (H arrison . Kenyon Hi!
0
0
P h i l l ip s  <g«C*S**1925*2552} in  1^2$ provided the
10 plane o f symmetry and P h i l l ip s  obtained
and P h ill ip s* J*C*S. *1926.20791 and m~carboxypheay1 e th y l 
eulphoxide (Holloway, Kenyon and P h i l l ip s ,y *c,S* .1920,3000)
Ttieae « ilphojl< «*  a re  o f the type 0)S
■ '%
fu r th e r  work re su lte d  l a  the re so lu tio n  o r
su lph ilim ines S-j 1*00^* 07 H7
\  / *  *• * «
/#2 namely, m-esrbojqfphenyX- ■
methyl su lphine j>- toluene salphonylim ine (C larke , Kenyon and- :
.1^27*168) and th e .s im ila r  compound w ith  the
methyl group rep laced  fey ethyl*
In  each o r  these  th ree  types o f compound the groups 
a re  arranged id e n tic a l ly  around the c e n tra l  su lphur atom, and 
convincing evidence I s  thus obtained of the asymmetric n a tu re  
o f the su lphu r atom which can he due only to  the  in tro d u c tio n  
o f a sem i-polar bond*.
Fur trier experim ental evidence was obtained from tire 
p rep a ra tio n  o f isom eric e l s -  and tra n s -modi f ie a  items of 
d isulphoxides mud re la ted , compounds by B e ll and Bennett 
.1927*1726)« e*g* 1-4-B ithlsadiaulphoxideu
O 0  ' ' O'
|  ^CH«— CH.-, t  t  XEa-CM*
^01% —  N s i2-C»J2—'I
th i s  isomerism i s  analogous to  th a t  which e x is ts  between e l s -  
and tra n s - fo rm  of c y c lic  carbon compounds derived  from - 
ethylene such aa the methylcyelohexanols*
£Selenium*
M  p resen t only one o p tic a l ly  a c tiv e  compound of selenium has ] 
been d e f in i te ly  obtained* f M i  i s  the base from phenyl methyl, 
se len tlfte  brm t& e  which Pope and S ev ille . (^.C*$. .1902-15521 
prepared from phenyl methyl se leu id e  mad brom aeetic ac id , they
converted i t  in to  the jj-bromo-e&aplior smlphonate and 'reso lved  
the hBm by  r e c r y s t e l l im t i on o f th i s  s a l t .  P is t in ic h lo r ld e s
of the d - and X- bases were obtained faavingJW] £*»' S 6* j .  fh© 
s tru c tu re  o f th is  .base i s  doubtless analogous to  those o f the 
su lphur compounds described  above
Ph . OH 00011 
x *  x  *
tJ't? 
XX
Me B r
By tre a tin g  the o p tic a l ly  a c tiv e  bromocaxBphor- 
iralpbo&atea with a so lu tio n  of m ercuric iodide in  potassium  
io d id e , o p tic a lly  in a c tiv e  products were o b ta in e d .■ pope and 
Harvey {.*1. 0 . 3. .1901 *ia3) had prepared o p tic a lly  a c tiv e  wmon&m 
m ereurlodtdes, however, from, o p t ic a l ly  a c tiv e  quaternary  
ammonium compounds, and accordingly  th is  in a c t iv i ty  wma 
unexpected. Fop© and Mevlll© th e re fo re  prepared the o p tic a lly  
a c tiv e  methyl e th y l pfteaaeyl aalphonltta compounds p rev iously  
ob tained  by Sm iles, which had ih& h ig h est ro ta to ry  powers of 
any sulphur o r selenium  compounds obtained u n t i l  th en , and 
prepared by th e i r  ©am© method the mercuriodides* These were 
again  o p tic a lly  in a c tiv e . J i b  a  r e s u l t  o f th is  work a
symmetrical -formula was accepted  fop the t l me being f o r
ealphonimm and aelenaninu merettriodides*'--
. G aythwaite, Kenyon and P h il l ip s  -(«T*.C* $♦ tt192o.2£SQ)
have endeavoured to 're s o lv e  aelenojildea, which by analogy w ith  • " j !:i;
the sulphoxides should be re so lvab le  - but they have no t been | : j |
successfu l -in iso la tin g .. them*  ^ I t  i s  y e t u n c e rta in  whether !' ■
eelennxldes a re  incapable o f  is o la t io n  o f whether the f a i lu r e  | j
i s  due only to  the chemical in s ta b i l i ty -  o f the p a r t ic u la r  ;|
rcompounds employed* i t  should be .rea lised  th a t  any e f fe c t  f
which the p o s it iv e  charge on the  c e n tra l atom may p lay  in  , |
s ta b ilis in g ' the lone p a i r  o f e le c tro n s  would be nor© in  the . 
e e le n tin e  ion  than in  the  se lenox lde , s in ce  the sem i-polar :
double bond form ation does n o t produce a u n i t  p o s itiv e  charge |
on the donor a s  does the lo s s  o f  one e le c tro n  in  forming  the . J
se len e tin e  cation* Moreover the s ta b i l is in g  in fluence of the 
n u c lea r charge i s  obviously le s s  in  the  selenoxidea than in  j
the sulpfcoxides, s ince  the  valency e le c tro n s  o f  the selenium j
atom are  sh ie ld ed  from th e  nuclear charge by a complete s h e l l  j
o f eighteen- e le c tro n s  more than in  the  su lphur atom*
described t % lie cen tra l-a tom  i s  lin&ed by th ree  covalencies and 
one e lee tro v a len ey # the th re e  covalencies n o t being in  one ■
I t  would appear from the  foregoing  survey th a t In  a l l  
the quadriva len t o p tic a l ly  a c tiv e  sulphur and selenium cosponma
p i sue*- ' su lphur {or selenium ) atom- g a la s  a p o s i t iv e ' charge
and is- l e f t  w ith  a lone  p a ir -o f  e lec tro n s  aa a r e s u l t  o f the  
form ation of the e ie e tro v a len cy , whether th i s  e x is ts  ©a a
sep ara te  linkage as in  the methyl e th y l th e tin e  bromide
.described above, o f forms p a r t  o f a send-po lar double bond as  
in  the eu lp h ln le  e s te r s ,  sulphoxides o r sttlph illm ines also , 
d e s c r ib e d *  ■ •
s ta te  a re  s t i l l  o p tic a lly  a c t iv e ,  we see th a t  the  p o s itio n s  o f 
the th ree  co v a len tly  lin k ed  groups are  f ix e d  in  space in  s p i te  
of the f a c t  th a t the fo u r th  p o in t o f the te trahed ron  i s  
unoccupied* aeieeiiheiisier1^ suggestion , th a t in  the absence o f 
w ater these m olecules a re  fu l ly  covalen t and th a t  th e i r  to ta l  
io n is a tio n  in  w ater i s  diaa to  the d ire c t  displacem ent o f the 
supposed -anion by a w ater molecule which becomes co -o rd in a ted ,
t h U S S -  r  ' i
i s  now no longer probable* .
In  a l l  these eeaea where a .c e n tra l  t r l-c o v a le n t  atom 
a c ts  as- a c e n tre  o f asymmetry, th a t atom c a r r ie s  a p o s itiv e  
charge. I t  has no t been found p o ss ib le , however, to reso lve  
compounds con ta in ing  tr l-c o v a le n t  n itro g e n , and P h i l l ip s ,  
drawing a t te n t io n - to  th is  d if fe re n c e , suggested th a t  i t  was 
the presence o f th is  p o s itiv e  charge which prevented
raeem isation  o f the molecule* Ingold and Bobinson have shown
Since these  compounds are  lo n isab le ,, and in  th a t
a c
£th a t .  I n  g e n e ra l,■there  I s  a tendency fo r  .the unshared
e lec tro n s  o f a c e n tra l  atom to  be c o a tro lle d  by the groups to  
which -the atom i s  linked* The Ion© p a ir s  o f e le c tro n s  in  the 
sulphur and selenium- atoms may be s im ila rly  c o n tro lle d , and 
th i s  may p a r t i a l ly  exp lain  why these compounds a re  o p tic a lly  - 
stable*  .
.The-chief anomaly which e x is te d - in  the  s te re o ­
chem istry o f su lphur and selenium compounds, however, -was the 
f a i lu r e  previously-m entioned o f o p tic a lly  a c tiv e  aulphonium ■ 
and selenonium bases to  form o p tic a lly  a c tiv e  Bi@reuriodid.es* 
Pope and l e v ! l i e  adopted an exp lana tion  based on the discovery 
by Smiles '(J*C«S* *1900*161} th a t  alley 1 su lph ides combine more 
re a d ily 'w ith  a lk y l Iodides- in  the presence o f m ercuric iodide 
th an -in  i t s  absence* '. Smiles had formed Mo .opinion from a 
hypo thesis  o f  Dobbin and .Masson fcf»C*3* * 1065, %6).. aceounting . 
fo r  the form ation o f ' sulphoniua tr i-h a lid e s*  ' Pop# and JfewilL# 
concluded th a t  the sulphonium and selenoztluat nercu riod idea  
were no t analogous to  the wmmnixm mercuriodi&ea which are  
now recognised to  b e . s a l t - l i k e  compounds* The su lphur -and 
selenium compounds were thought to  con ta in  6 -eovalea t su lphur 
o r selenium , in  which the  • groups around the c e n tra l atom are  
so arranged th a t the re s u l t in g  molecule possesses a p lana of 
syfEiaetryi-*"
I  • X
m j z m h
-While ,6-covalent compounds of t fmm  elements o f 
group YI are  known (©♦£• the he& sfluorldes} they do n o t occur 
f re q u e n tly f which suggests th a t the s&ereuriodides a re  unlikely 
to  he pure ly  covalen t compounds*
V
. In  132&1 Bugdea (Chem* and I n d ,«1928,623) suggested 
fro® parachor co n sid era tio n s th a t the  sulphoniu® merouriodibcs 
contained  a non-polar double bond between sulphur and mercury, 
which would account f o r  the raceml aa tlo n  o f the camphor- ■ 
aulphonates when converted into- stereu rlod ldesi—
X^. ■
l a t e r ,  however,. (The Paraeh®r and ¥a 1 en e r.London, 19 2*3»154) he 
pu t forw ard the view th a t  •. the bond, between su lphur and mercury 
was sem i-polar?-
£ W } S  — >HgI 2 ] *  1
He assumed th a t racem lnation - occurred  when the ttilphonlaa- 
c a tio n  combined w ith  Hglg to. form a .coisplex; Ion#,' S t i l l  l a t e r ,  
Sugden and Cave 11 >1,930*2572) showed by co n d u c tiv ity ,
measurements th a t ,  con tra ry  to  the- view o f Pope -and S e v il le ,  
these  .Asrcurlodldea do have an io n ised  s tru c tu re  s im ila r  to  ■ 
th a t  o f the ammonium m ercu rio d id ea ..
P h i l l ip s  .and Kenyon, from work on the Walden 
In v e rs io n , advanced the view th a t ,  in  g en e ra l, ra e e a ls a tlo n  la­
th© r e s u l t  o f  the  removal o f a -cationic group from combination 
w ith  the asymmetric atom, which Involves the w ithdraw al o f-the
two valency e le c t  rone which bind th a t  group to  the  c e n tra l  
atom, Complete raees& satioa only takes p lace  - in  the absence
o f  another n eg a tiv e ly  charged group w h ic h  can re a c t w ith  % he j  j
earbonlum ca tio n  s e t  Tree (Kenyon and P h illip s#  Trans#Far*3oc»» j j 
The a d d itio n  o f  a n e u tra l molecule by c o o r d in a tio n  | |j|jj 
w ith  a lone p a ir  of e lec tro n s  o f an o p tic a l ly  ac tiv e  ra d ic le  i s  ; j 
n o t- l ik e ly  to  cause ra eem isa tio n , since the e lec tro n s  o f th e  
asymmetric atom a re  no t d is tu rb ed  by th is  change# i
The apparent f a i lu r e  of o p tic a lly  a c tiv e  aulphoniua • |
J|
bases to fo ra  o p tic a lly  a c tiv e  m ercurlodides was' f in a l ly  proved !j 
n o n -ex is ten t when Balfe* Kenyon and P h i l l ip s  (y#Q.?3,. 1330g2554}11,| 
obtained  o p tic a l ly  a c tiv e  sulphonium jasreuriadidea from the ju| 
bromocampharsulphonatea of the o p tic a lly  a c tiv e  base# They ' 11
showed' th a t  the racem isation  observed - by Fop© and S e v ille  was. ;M 
no t due to the form ation o f unionised  compounds -  the molecule | 
o f  which possessed a p lane o f symmetry -  as Pope and Ife v ille  || 
had .suggested, but to ra e e a is a t io n  of. the  eulphonium base under jji 
the p a r t ic u la r  experim ental cond itions which they had employed#'!] 
The racem isation  which Pop© and S e v ille  observed in  the 
supposed ttselenoninmtt m ercuriodidea was -confirmed, by the same 
w orkerst and was a t t r ib u te d  to  the i n s t a b i l i ty  of the 
selenonium ion since i t  was shown th a t the  m ercuriodides d id  j 
not possess tru e  selenonium s tru c tu re 'b u t  were o f a complex 
'nature, ■ ■ ■
Tellurium ,
The f i r s t  examples o f compounds o f quad riva len t te llu riu m  in
w hich-the c e n tra l  atom was linked  to  fo u r  .d is s im ila r  groups
/ /
v er s  those prepared fey ted erer  in  1516..- In that year he
'  . "  P h ^ * ^Me
obtained phenyl j&~toXyl m eth y l-te llu rcm iu s io d id e  ^ T e  _  ■
Q j U f  I  -
w ith  a s ta te d  view to preparing o p t ic a l ly  a c t iv e  te llu r iu m  
coiapotm&s. He la t e r  obtained  se v era l, o th er unsymrnetrlcal 
compounds such as the aercurlod ide. o f  o - t o ly l  phenyl te llu r id e
c 6 h 5^
> ®  — V s  
W
D escribing phenyl me thy 1 teliuronium  iod ide; in  1^20, 
he re fe r re d  to  i t  a s  **& g enera lly  s ta b le ' substance which 
appears su ita b le  l o r  the p re p a ra tio n  o f o p tic a lly  a c tiv e  
te llu riu m  compounds** i t  was due to  Vernon* s  work, which 
w i l l  fee described  l a t e r ,  and h is  suggestion  th a t  the  lo u r  
bonds o f quad riva len t te llu rium  were eo-planar* th a t  feedercr 
decided to  abandon h is  proposed attem pt to  - reso lve  these 
telluronium  sa lts*  l a t e r t . V ernon's views on the configure t3m 
o f . these  compound© we re . proved fey Drew to  fee unsound*
I t  was n o t u n t i l  1929,  a f t e r  the p resen t author’ s  
work had been commenced, .th a t th e  f i r s t  o p t ic a l ly  a c t iv e  
te llu r iu m  compound was prepared* Then Dowry, who had always 
doubted Vernon*s p lanar th e o r ie s , w ith  the co -o p era tio n  o f  
a ilfe e r t  t £ &0&S&, 1529 #266T) re-prepared hederer*© phenyl j>-tDly! 
mat lay X telluremitun iodide* He worked on t h is  ra th er  than o n  
the o ~ to ly l  hom oiogue- s in c e  b e t te r  y ie ld s  were obtainable*
Part o f  the io d id e  was converted  in to  the feromo-
camphorsulphonato , the r e s id u a l- io d id e  converted to 'th e
/2 .\ .
camphorsulpfconatef sad  o p tic a lly  a c tiv e  iod ides o f  opposite 
sign  were prepared from these d e r iv a tiv e s . Trouble was 
• experienced in  producing c r y s ta l l in e  specimens of." the bromo 
camphor aulphonate, a syrup u su a lly  re su ltin g . Koreover, i t  
was found to  ' undergo mut&rotaiiea* The r i s e  in  p o s it iv e  
ro ta t io n  w ith in  a few minutes appeared to show th a t  a  laevo 
ro ta to ry  ca tio n  was i n i t i a l l y  p re sen t in  so lu tio n  "but th a t  
the compound quickly race&ised. A laevo ro ta to ry  iod ide  was 
p re c ip ita te d  from the dextro  brotao camphor su lphonate$ though 
w ith  low a c t iv i ty  and rap id  «mtaro tation*  The o p tic a lly  
a c tiv e  te llu rium  ion  was unstab le  w ith  a h a l f - l i f e  period  
* o f  some minutes only#
The above compound i s  Vm only o p tic a lly  a c tiv e  
te llu riu m  compound which has so f a r  been is o la te d . TIo 
te llu ro x ld e s  have been reso lved . ' In  1^2S the p re se n t work . ■ 
was begun.w ith a view to  re so lv in g  tellnronium  s a l t s # s in ce  . 
clone by bowry {above} * and to  in v e s tig a tin g  th e  p o s s ib i l i ty  
o f re so lv in g  te llu ro x id es*  These had h i th e r to  n o t been 
in v e s tig a te d . In  1J22 bowry ( l o c . o i t . ) mentioned th a t  he was 
attem pting  to re so lv e  phenyl jo - ia iy l te llu ro x id e*  ( m compound 
which hederer had described  in  1J20 ) bu t had not met w ith  
success* Ho o ther, attem pts appear to  have been made and 
Sugdea has been unable to  o b ta in  s u i t a b le . te llu ro x id e s  fo r  
parachor measurements»
/3.
P ossib le  abnormality, of., te llu rium  valencies*’
Vtm oa iy«0*3, » 1^2Q#&b) in v e s tig a tin g  th e  dimethyl 
te llu riu m  d i~ iab ia s  which Bemaresy (B a ll*Soofoheau >1663 M ,40)
had ob tainea by has tin g  te llu riu m  w ith methyl- io d id e , found • 
^  two
th a t  there were two d i-io d id es  wmieia gave/corresponding bases*
fh a i  whiea ha c a l le d  the tx-base was obtained tm m  Demaresyf a
red  iod ide and w a te r, and a y3-base re su lte d ' from evaporating  
the oc-base under sp e c if ie d  co n d itio n s’ and' red isso lv ing*  Me
allowed th a t the iod ides and bases reac ted  according to %he
eq u a tio n s- ^ = = = = ±  %
ffX
the ex-variety . g iv ing  only Urn a - ty p e , and the /d~only the 
/# - ty p e * ; Me isadc each o f the s ix  p o ss ib le  d ih a lo id s  and
examined th e i r  p roperties*
He found th a t  in  iheoc-and /6 -v a r ie tle a s -  
, ( i )  the ana lyses and m olecular w eights were id e n tic a l  
{ i i )  the halogen ra d ic le s  were q u a a ti ta tiv e ly  io n isab le  
t i n )  the chem ical p ro p e rtie s  and ahsoption spectra were 
d i f f e r e n t ,  ,
and concluded th a t  **the fo u r te llu r iu m  valen c ies  must he 
d if f e re n t  from th a t  genera lly  assumed to e x is t  between the 
carbon v a len c ie s  l a  such a compound as methylene io d id ef th a t 
. i s  th e re  cannot be fou? .e$ual v a len c ie s  directed- towards the 
s o l id  angles of a re g u la r  te trahed ron  o f which the- te llu riu m  
atom occupies the c e n tre 1**
, h a te r  th a t  year t «T*Q* $» *1920*669) he analysed the
Z4-.
^-to&s© tout pointed ou t th a t the ex-base could no t bo analysed 
as I t  e x is ts  only in  aqueous so lu tio n . Ha supposed th a t j—
and argued th a t the two bases were ale** and tram s- Isomers thusr
Me ' OH
■ \  /Te
/  \ Me
oc
m  oh
Te . 
K©^ OH
assign ing  the second formula to  the/d-bes© s i  nee two of th© 
te llu riu m  valenc ies  could toe attsiched t o 'ome oxygen atom, 
which would exp la in  anhydride form ation.
He went on to  ©How. th a t the oc-series are normal, as 
in d ica ted  toy the above re a e tio a s  and because the cx-dihaloid 
always re su lte d  fro& the a c tio n  of Halogens on dimethyl 
te llu r id © , and tticreby ©saumed th a t the trans-fo rm  i s  %im 
more s ta b le  form* ,
F h ill ip a  {(Them .  & I nd. *1925.621) d id .n o t favour 
Vernon* s view o f the e l s ~ and. tra n § -s tru e tu re  of these ' compounds*. 
He 'suggested th a t the oc-te llu ron l urn' dihydroxide had the eon- • 
s t i tu t io n  2*1^ -011 J  cff while the /^d ihydrox ide was derived
from a te llu ro x ld e  of the  c o n s titu tio n
f  mm which the  /^-d ilia iides 
were o b ta ined , having the
| e  OH
CII tru c tu re
CM* I© 
> ;;
OIL
♦ —II X •
fhe double bond of th is  formula was considered  to toe composed of-
/£T_
two semi—polar s in g le  bonds each associated  with, th ree  e l® c *  
Iro n s , On th i s  view i t  I s  no t necessary to  regard  the 
va lenc ies  o f  the te llu riu m  a tom as co-plans r# He a lso  po in ted  
out th a t  I f  the fccllu2*onium compounds e x is te d  i it two isom eric 
t o rna, then mmm  compounds o f  <gjua&?iv a le a t  sulphur and 
selenium might e x is t  w ith  s tru c tu re s  s im ila r  to  those o f the 
p> -  te lluroaium  d lhalldes*
A fter  Bowry and ‘G ilbert U»C. S* ,1328  .pp307 . 1-997 . 3179) 
had extended Vernon* tt theory to the d ieth y l homologtieaf Brew 
(*Vci»s, >192,9*ShQ} re-examined the dimethyl teliuraniuM  
di-tedides,dihrom iaes; and two bases of ¥em on# and reached the 
follow ing co n c lu sio n sr-
{ i )  The so -ca lled  oc-seriea of compounds are o f normal 
type In which tellurium  has probably a tetrahedral 
■ valency d is tr ib u tio n *  fhey a re  broadly noh-polar ■ 
in  character*
( i i )  The so -c a lle d  jd -series of compounds a re  not isom eric . 
. w ith the oc-series, hut a re  complex substances o f 
s a l t - l i k e  c h a ra c te r , hawing the same em pirical 
. . , formulae*
- i f #  showed th a t  Vemoa*8 ^-basss la  a mixed anhydride, 
TeS!0j*0*TeMe0 , which re a c ts  w ith  hydriod ic sa id  to  g ive a 
co lo u rle ss  trim ethy l tellu ron ium  iodide and te l lu r a c e t le  ac id . 
These two products are  e a s ily  sep a ra ted , and the l a t t e r  w ith 
nacre hydriodic- ac id  g ives methyl tellu ronlum  t r i - io d id e ,  an
/£ :
lad ig o -"c ry sta llin e  substance* hydroly sab le  by ho t water t o t  i 
b ro a d ly ' nea*»polar« ' fh e ie  two iod ides re a d ily  u n ite  when mixed [
. ■ ■ ■ i
i n  m olecular proportions to  g iv e  V ernon's /3-& i~ i© d id e# as  
g reen ish -b la ck  spangles Id e n t ic a l w ith  th ose produced on 
tr e a t in g  an aqueous s o lu t io n  o f  the /3~ b a m  w ith  hydrlodio s o ld ,  
'B ra s s -
■ heat- HI
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I l l  •— »»* JS*j?eX -♦ ^  Ee^ TeX*HeTeXa^  (the ^ -d i-io d id e)
Drev argued th a t 'the change f r o m  the <x- to the 3^-bas©
probably takes p lace through an anhydride o f the oc-base by 
M olecular rearrangement***
0
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bat adm itted that the meehaniam by which the methyl group
m igrated i s  obscure# lie su ggested  a lte r n a t iv e ly  th a t the, 
process'w as*~ .
, e n .  > o a
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t o t  con sid ered  th at t h i s  was l e s s  probable s in c e  th e -^ -b ese  
would be' expected  to have d if f e r e n t  p r o p e r t ie s .
He. showed th a t %Urn j3~%mm gave a s im ila r  s e r ie s  o f 
re ac tio n s  w ith  hydrobronic. a c id . a s  w ith  hydrio&ie ac id  and  ^
then proceeded to dem onstrate th a t  the  ^3**dihalidea could no t he
formed by a rearrangem ent according to  t h e  equation
'7-
%
Telle^X TeM&X  ^ — * 2 I'eltegXg
as might be im agined, By preparing mixed /3-d ih a lid e a  e .g .  
■TeMeji. T©£©B*j .
From the co n sid ers t  lost o f  co lo u r  and because t&©
' compounds were formed in  the absence o f  so lv e n ts  9 Brew argued  
that. ike TeM&jX components p o ssess  a m obile halogen atom, 
probably fu n ctio n in g  as a m obile an ion , and thus th a t they are  
probably represented  by the formula Bs j f e —*— ■ t in  which  
a l l  the halogens and a lk y l  groups are c o v a le n tly  lin k ed  to  
te llu r iu m . This i s  supported by t im  f a c t  that a mixture o t  
seeton e s o lu iio n s  o f  eqtiiiBOleealA? p rop ortions o f  the y#~di- 
io d id e  and potassium  io d id e  g iv e s  a p r e c ip ita te  o f  tr im eth y l 
tellttronium  io d id e f w h ils t  the red f i l t r a t e ,  d ilu te d  w ith  
ch loroform , g iv e s  a black. suds tanas which Brew inougtii to  be 
the s a l t  j~ t© l  < \ t  , s in c e  w ith water i t  gave potassium  
io d id e  and methyl te llu r o n iu e  t r i - io d id e .  As aiming the  
absence o f  s in g le t  lin k a g es  * the n eg a tiv e  te llu riu m  aton  i s  
thus a sso c ia te d  w ith  5$ e le c tr o n s .
A l e s s  probable gen era l formula fo r  the ^ d ih a l id e a  
was su ggested  by Brew to be j^ le j-T e .le^ ex J ' X , which d i f f e r s  
from the f i r s t  formula on ly  as regards the p o s it io n  taken up 
by. «/ s ia g le  e le c tr o n .
fn e  cc-d ih a lid es p o ssess  marked s o lu b i l i t y  i a  l ig h t  
petroleum  and o th er n oa-h ydroxylle  s o lv e n ts ,  and are therefor©
to be regarded as d i s t in c t l y  non-poler su b sta n ces , which
however can be io n ised  under excep tiona l conditions* *fhey 
show normal g&olecmlar -weights in  bensene and acetone* fhey 
a re  converted by reduction  w ith  d is u lp h lte  in to  dim ethyl 
t e l lu r id e ,  from which they can be regenerated  by d irec t-  
ad d itio n  o f halogen*- th e  conclusion may be drawn th a t  they 
hare  a monomeric form ula.
Thus, from Drew** work i t  becomes c le a r  th a t there i s  
no g eo m etr ic . isomerism in  th ese  ■ eoMpouade, and i t  i s  extrem ely  
probable th a t-th e  valency d is tr ib u t io n  o f  te llu riu m  i s  not 
planar but i s  in  th e te trah ed ra l form a s  w ith  sulphur and 
selen ium .
S p ec ific  .d iffe ren ces ;o f . te llu rium  from 
the o th e r cambers o f G roup VI B*
■ A lthough, as we have Ju st se e n , trie d is tr ib u t io n  o f  
the v a le n c ie s  in  e telluroaius*  compound i s  probably s im ila r  to  
th a t o f  the v a le n c ie s  • in  eulphcaiuM and' selenoaitua compounds, 
tellurium , i t s e l f  does .show d is t in c t  valency  d iffe r e n c e s  from 
sulphur and selenium .
For exam ple, te llu riu m  can behave l ik e  a fo u r th  group 
m etal su c h ' as t i n ,  f o r m in g  Te{OTjj}^ and. feCSO^ig the Te**** 
c a t io n , o f  s tru ctu re  (2 }(8 } (1 8 ){1 S )‘(2 ) having a s t a b i l i t y  
approaching that o f  the sta n n ic  ion  (2 )(3 )(1 6 )(1 5 )*  Again, in  ■ 
.such substances a s  t h e ' te tr a h a lld e s , which are apparently  non­
p o la r , the valency .group has in creased  by fo u r , and so  must 
have the fona ( 2 ) ( 6 ) ( 1 6 ) ( 1 6 ) ( % tk * k )*  each case th ere  are two
unshared e lec tro n s  l e f t  to  the te llu riu m  atom*, Tties# are  j
regarded as inert*  Sulphur forma only an u n stab le  t e t r a -  - ' 1 
c h lo r id e 'whereas selenium  farm® a te tra f lu o r id e  and tetra-» j.
ch loride* ' I'!
A second d iffe ren ce  o f te llu rium  I s  th a t  i t  shows a I ; 
g re a te r  teadeney. than su lphur o r selenium  to  in crease  i t s  ',./j  j
e n te r  group o f e le c tro n e  beyond the octet*  With the exeepiionjl
• . ■ ’ i !
of oxygen t a i l  members of the  sub-group can fo ra  a valency 
group o f e lec tro n s  g re a te r  than e ig h t (and indeed a l l  show a 11 
'le e s  mrk.e& tendency .to  p re fe r  the o c te t  than do those l a  :
,&roup ¥ * )# bu t th is  tendency-to to le ra te  a la rg e r  s h e l l  la  
no t so g re a t w ith su lphur and selenium mm w ith  tellurium *
Sulphur fom m  a h ex a fln o rid e , snd th e re  i s  !.
evidence from pmmehor d e tena ina tions th a t  su lphur tr lo x id e  is \ 
a t  l e a s t  p a r t ia l ly  in  the 6~covalent form , th a t i s  w ith  a j
1 ■ I
valency group o f  twelve*' In  su lphuric  a c id , however, su lphur j 
possesses a co sp le te  o c te t ,  the only' formula f a r  the  ac id  
c o n s is te n t w ith i t s  b a s ic i ty  being ito
' m '  ^ * 0 . This la  tru e
■ ■ ' ! :
a lso  of selenium* With te llu r iu m , however, the corresponding :j 
does no t e x is t  a t  a l l ,  t e l l u r i c • ac id  being TeCOfiJg* ! 
f h is  might be w ritte n  H ^feO ^a^O  ,  hu t the ac id  does no t lo se  ;lj 
w ater below .1^0°, and when I t  does, i t  goes a t  onm  to  the ij 
tr io x id e  w ithout an y ' in te rm ed ia te  form ation o f UJ$m0^* The 
formula fe(OH)^ i® fu r th e r  supported by th e  form ation , on l|
m ethylatioa With dlaaome thanet of the e s te r  TeCO.OH*)^. The 
ord inary  t e l lu r s  tee  a l l  co n ta in  a t  l e a s t  two molecules o f  water 
which cannot he ’removed w ithout deep-seated- decompositions 
these  a re  obviously o f the f  orm KgHj f^eOg* The te llu riu m  atom ' I;
'! j!
l a  th is  s e r ie s  of s a l t s  must he assumed to  be 6-c o v a le a t, th a t  I ‘ 
i s  having aa o u te r group o f twelve in stead  o f e ig h t e le c tro n s .
This evidence o f  te llu rium  forming only covalencles ;1
1 i'as ag a in s t su lphur forming co -o rd ina te  l in k s  and cowalencies ,||
j l !
would suggest th a t  i t  i s  improbable th a t te llu ro x ld e a  would be j ! 
formed by co -o rd in a te  l in k s  as found in  sm lphoxides, but o th e r  1jj 
evidence which w ill  be d iscussed  l a t e r  m m t .be considered -
b efo re  th is  v iew .can be accep ted .
i *  SSM P h $ p a u a tI0 &  m p  iM m s T i m T i n m  o f  t r *
The ■ earliest % reco rd  o f the form ation o f organic 
compound© o f te llu riu m  appears to  fee th a t  o f fS h ie r  {AauCh*
*  ^ lf ra W fr r iI 'm ii  wj ) nm
£ M S . , M , 112) ,  *too l a  1840 prepared oUsyl t a l lu r ld a ,  and
la  1853 M allet {£*0^ , V o l.5,71-2) in v es tig a ted  e to y l 
le llu r lG e  ana d i te l lu r id e  and th e ir  deriva tives*
1* U lM rM m *
In  1637, 2lnat Jg#2ll26} described the
, pf® puratien o f the fiiadFiTslo-nt teiXuFin® compound d ieh lo ro  
te i lu ro  _aniS0l e f ^(Me.O.CgH^J^TeClg # from tkm in te ra c tio n  o f  
te llu rium  te  tre c h lo r i  do and e iiiso le . The phene to le  compound 
was s im ila r ly  obtained* from  th ese , Hohrbaeeh (M im len  1901 
P a p e re d  the te l iu r ld e a  ■ YeCCgB^oa^-fey reduction  w ith 
sine dust* In  1J0S, Xyoaa and Bush (J* After, Chest*soc* 1tqoa y 
M * B%n p r w r e d .d t-o c -m fk th a r l  te llu ric !*  %  hea tin g  te llu riu m  
w ith  merenzy. d i -  oc-naphtfcyl, and subsequently ob tained  cil-o- 
to ly l  t e l lu r ia e  and I t s  h a logen -add ition  compounds*
.le d e re r , in  1 ff0  and fo llow ing  y ea rs# c a r r ie d  on from 
th is  beginning fey preparing ' a .v a s t 'number o f organic te llu riu m  
Mompmnda .fey means o f  0 rlgnard  reag en ts , f i r s t l y  {Comot* rend.
s tu d ie d -th e  a c tio n  of Qrignard reag en ts  on 
te llu riu m  te tra c h lo r id e , thus p reparing  t r i - a r y l  ie llu ro n iu a  
h a lid e s* -
Tcwl^ + J  l*Mg,x •»——>. syfex  ♦ j  Mg&g
and in  1311, In v e s tig a tin g  ti«> l n U * * m oa o f SrljrMlp4
&uara reagents
w ith  t r i - a r y l  teZlnronium h a lid e s , he e s ta b lish e d  the general | ;
e c u s t lo r n - ' I! !
l^TeOl : * TOgBr   * Jt^fe ♦ H2 ♦ MgaiBr r |
l a  tM s way ha prepared diphenyl te l lu r id e .
l a  1315 C B e r.» 131 5 >4-3.,19441 he condensed soae -of the  "
d i-a ry l  i e l l a r id e s ,  thus o b ta in ed , w ith halegene a c e t ic  ac id s ' | ;
and e s te rs*  o b ta in in g  c r y s ta l l in e  telluroniojii Iod ides and Lj| !
b ro s id ea , e*g* t- 1
 1 ' Ph. ■' I  I
^  Te 4 ClI  ^ -«—.»>■ ^ f e  | 1
i h ^  -^Q O jSt .: Xh ^CBgfiOgSt
■ " ! 
■A long s e r ie s  of d i-a ry l  te l lu r ld e *  mm then prepared
by the a c tio n  of Hrign&rd reagents on te llu riu m  d ih a lid ea  ' * j I
(In s te ad  o f the te tra h a lid e s )  and hederer s im ila r ly  app lied
' i !
G rlgaard reagents to  the d i-a ry l  tellnronim® h a lid e s  which he I •
w as-thus ab le  to  o b ta in  and so e s ta b lish e d  the  g en era l j
eguatioa& i- ! |
f e t al a ♦ J lg t* ! ---- >  T eS jfl ♦ Mgla .* ..* .* * * *  1 '■ j "
. Te&^ft'X ♦ Mgt*I > TeBRf * HBf + * •..* •♦ •♦ *21  || •
wherein » iie d  t r i a r y l  te llu ron ism  h a lid e s  are  f i r s t  ob tained  ■ | |
■  ■  -  r i  i
and then aixed d ia ry l  t e l l u r  I dee* - fl j
. ' In  th is  tray he prepared phenyl jg -to ly l te X lu rid s , and |
1 !,i©Iso subsequently used the d ih a lid e s  o f  te llu riu m  to  o b ta in  j
!
o rd inary  'd ia ry l te llu r ld e s*  IK
F in a lly , in  1320, he prepared a long s e r ie s  of 41- |l
phenyl a ry l  telltiponium s a l t s  W  the ac tion , o f  O rignsrd reagents jl
on d i-phenyl te llu ro n lim  d ieh lo rid e  l a  accordance w ith  
equation  ( I )  above,* and showed th a t  the  subsequent red u c tio n  to
' ttXXnrides by excess o f .drlgn&rd reagen t could occur in  th ree  ij 
ways* g iv in g s- . |
a * A  mixed leXXtirld#, I
TtBg&’X ♦ B’Hgl «•—*  TeRR#‘ ♦ EE*' + llgla " 
o r b .\  A s t i f l e  te llu r ld e *  *
. + ,ft9$UX — ^  T« 2  ■* H#2 :+ . !
o r  e* Aiaixtur© o f .th e  two p o ss ib le  products* ■ f
fimis" the  0 rlgira^"»2’eage&t -method f o r  the production.
©f. o rganic te llu ri& ea  aaa thoroughly worked oat* ' j
An a l te rn a tiv e  method o f p reparing  organic teXlmrictes,
i 1 j
a t  any ra ta  o f a lh y l ieXXmri&es though probably o f a ry l  com- 'J
pounds a ls o ,  mas developed during the  course o f  the p resen t 
In v e s tig a tio n  and i s  baaed on IM  t»aihod described by fschngaev | 
and Ghlopia € *T»lu  s a * gh y a* QheiMiOOc *1915 * 3^*5<&» > which depends 
-' on th e  ready preduction , o f sodium te llu r ld e *  - By th i s  method* ij 
and using  m-bntyX bromide which r e s e ts  according to  the  f
eg tia tiea  2C^!f^Br ♦ f in ite  —**>' ♦ 2tlaSrf d i-js-bu iy l j'
t e l lu r id s  was prepared in  la rg e  q u an titie s*  since  ’di~n~butyl ij
te l ln r id e  forma -the b a s is  o f alm ost the whole o f the  work j !
., described  herein* fsobugsev add 'ChXopin heated te llu riu m  w ith  I
am a lk a lin e  so lu tio n  o f sodium hyposulphite* b u t the extreme
j i
i n s t a b i l i t y  o f the hyposulphite makes i t  d i f f i c u l t  to  p repare  ' ;|
sodium te llu r id e . in  large, qjuantitles* I t  was found th a t  by j
■ ■ ' ithe use o f rom gallte -  sodium formaldehyde su lphoxylate -
good y ie ld s  are  obtained* ;
l l t h  the  hyposulphite* the te llu riu m  i s  probably -'I
f i r s t  transform ed by the sodium hydroxide in to  a m ixture o f ij
sodium . te l lu r i te  an d .sodium te l lu r ld e ,  the l a t t e r  then being. - ij' |
converted W  mom. te llu riu m  In to  p o ly te llu r ld e a  which r e a c t  " :j
w ith  the hyposulphite* • ••..•
the- re a c tio n  i s  analogous to  the a c tio n  of hyposulphite on -jj
■  -  i
sodium polysulphides* ■ . *
I !
With' m n g a li t4 , the re ac tio n  i » given by the equation! 'j
.Oa*CI!2*0*SI5Sa * T•  >  2EaOII * 0%$ + Ba^Te ♦ I!aa80* ♦,H20 ' jlj
'  : i
and to  i t  i s  p o ss ib le  th a t in  the  esse  o f the hyposulphite the
te llu riu m  combines with, the su lphoxylate  p a r t  o f the tqrposulphH I
l i e  m olecule, thus ■ ■ j!
He*SO*Ola * t® — ^ lfa«?e«30*ona ■ |
and them .* « • » ,  eO#CBfa' ♦. 2H&QH ■ !!&2Te 4 O.3(0S?a}2 ♦ H20 ' |
'fhe modi mm su lphide a ls o  ob tained  l a  the reac tio n  i s  '
p robab ly  fom ed  .according to  th e 'eq u a tio n s
® ea S20^ .* ®aOH « Ha^SgO^ * 2K&a80^ ♦ U^Q
. and
.. I s a020^ ♦ HeaSaO^ ♦ IjHsOIt * 8*^S ♦ jStegdO  ^ ♦ 2ILp
ii- ji-b ia ty l te l lu r ld e  was prepared se v e ra l times by . 
the above method w ith  minor m odifica tions (sec  Experim ental 
Section}*. I t  l a  a p a le  yellow  o i l  w ith  m s trong  g a r l ic - l ik e  
odour which had p a r t ic u la r ly  c lin g in g  p ro p e rtie s  and which i s  
n o tic eab le  in  the  b rea th  o f the experim enter f o r  mym a f t e r
working w ith  i t*  Jks would he expected , the  o i l  i s  so lub le  in
//Z S
most organic so lv e n ts  but i s  in so lu b le  in, water*
£ i~ n -b u ty l ts lia r l& e  rega in s unchanged fo r  months i f  . 
tepfe in  s' a en -o x id ic in g  atiaosphere - such as c© al~gas, but i f  
l e f t  in  co n ta ct w ith  the a i r  i t  s l o w l y  d e p o s it s .a  iM i$  s o lid ,  
(se e  la ta r}*
2 . ghe  preparation  o f  e s te r s  o f  d!-n£tgufcrl te lliir e tin eS Z ^ lM S s.. Jjhii i n  I l ini^tWnM<H[Wl!f<»T' ' Ltif -mil ,Wiii iwnmrr n f-irtTirtiiii-Mm  rir t f f l - ii^ t int wr/nni - iHnnHtn ffi-ilrir  •fluifj i"! Tpr —.Ta.i'lfi i 1 •ifrnfiir i l  WWililMWWfil* .ii*Ji Wiu-wv><r^i|i>winna‘«i -.MW— .»  ' >'*• WfriMiBWH* 1 ■wa'tm'ntivtsH*/
L e tts  and C o llie  Cgraos«%dln«Roy*Soo* ,15 /8 >23,613) 
mom tim  f i r s t  to  use brom acetic . e s te r s  to  convert- di-al& yl 
su lph ides in to  uua& rivalent au d ito r coapotmds, and C arrera 
{Qaaselta* used these ester© to  p repare  quadri­
v a le n t compounds o f selenium* Smiles extended these methods' in  
p reparing  - quad riva len t sulphur compounds, which compounds, 
in c id e n ta l ly , he c a lle d  ** the tin e  ©alts®* .. JPopo and Hew!lie : 
s im ila r ly  enlarged the a p p lic a tio n  o f the methods in  the- p re­
p a ra tio n  of selenium compounds*- Lederer f i r s t  used brem aeetie 
e s te r s  in  a s im ila r  way w ith te l lu r !d e s f and- th e . p re se n t work 
ex te n d s ' our taewledg© of such products end th e i r  deriva tives*  • 
th e  in te ra c tio n  o f b rw m eetia  a c id  was f i r s t  t r i e d  
w ith  4i~a~feutyl t e l l u r id e ,  hut no ©olid compound could be 
ob ta ined , a gum only re s u l t in g , and there  were no t even any' 
s ig n s  o f in terac t!on*  ^opc and S e v il le  found th a t  although 
phenyl m ttig l  su lph ide would not re a c t w ith  brom acetic a c id ,
phenyl- methyl ae leo ide  re a d ily  formed the eelenetine*  thoy
oxidessuggested th a t s in ce  the oxygen in  a llsy l/e x h ib its  more 
re lu c tan ce  than, the  su lphur in  alley 1 su lph ides to  become
/  ■
/
V/
q u ad riv a len t, the selenium' in  aXJqrl aelen idea tidght have so g re a t 
a tendency to  become quadriva len t && to  coun terac t the in h ib it in g
in fluence o f a  phenol group and so cause the  combination* Thua an
I l lu s t r a t io n  i s  afforded  o f the p e rio d ic  g rada tion  in  the ease w ith
which b iv a le n t oxygen, su lphur and selenium become quadrivalent*
I t  i s >th e re fo re  in te re a tin g  to  note th a t no s o lid  compound could 
he obtained from the in te ra c tio n  o f toromacetic ac id  and di-n-toutyl'. 
'telluri& e*
l i t h  various feromaeetiQ e s te r s  however, d i-n-toutyr 
te l lu r id e  gave w ell-defined  c r y s ta l l in e  compounds*
0 ,%  * ^ a C O ^ l
* ^ T ©  ♦ Br*€H.~C%Vlt ---->. 1 _  **
c ^  ■ ■ V h  n *
The te l lu r e t in e s  produced from the e th y l ,  J.-ai@athyX and phenyl 
hroi&aeetates were a l l  w hite c ry s ta l l in e  to d ie s  m elting a t  6j}°, 30° 
and 6f 9C*' reap#© lively. All were formed in  the co ld  toy d ire c t  
adm ixture, u sing  no so lv e n ts , the reac tio n s  proceeding w ith 
approxim ately equal rap id ity*  Besides- a l l  'toeing so lub le  in  a lcohol 
and in so lub le  in  petroleum  e th e r ,  they w ere -a ll so lub le  to  a g re a te r  
o r  le s s  ex ten t in  w ater, the aqueous so lu tio n s  g iv ing  p re c ip ita te s  
w ith  s i lv e r  n i t r a t e  solution* ' The 1,-isentnyl e s te r  was no t very 
so lub le  in  w ater, tout d isso lved  in  warm w ater w ith p a r t i a l  decom­
p o s it io n , some menthol toeing l ib e ra te d . In  the so lid  s t a t e ,  how ere Pg
th i s  menthy1 e s te r  was p a r t ic u la r ly  s ta b le ,  whey ©a a the te llu r©  tin e  
derived  from phenyl toromacetate, i f  Jeept fo r  more than a few weeks, 
even in  the ab&enad o f a i r ,  changed in to  a red  liqu id*  Although the
behaviour o f these e s te r s  towards so lven ts  was g en e ra lly  s i m i l a r , . i t
la  eosiew&at s tran g e  thmt thm e to y l and aen toy l compounds w ere . 
so lub le  in  c to e r  t o i l s  i  the -phenyl eoisjHmrid was n o t , e l  though 
soluble to 'benseoe». o
- fM s  rsady s o lu b i l i ty  , to  non -ioa te iag  solvents* 
io g e to er w ith - t h e i r  low s a l t in g  p o in ts ,  suggests to s t  toe  _ . . 
em pm m ds.are f u l ly  cov a len t. In  v ie*  o f th e ir  d is so c ia tio n  in  
aqueous s o lu t io n , .■ however, to e re  can be l i t t l e  doubt bu t th a t. ■
toe te llu rium -atom -of these expounds f i M t i l i  to# normal s t a t e
of to re s  oowaleaaies and'one e lec tro v a len ay , ,toe- compounds 
being telluronlUK a a lia  ’t i t o / t o e  formula :
O J S a  x  . x  CT^O O yE - ' ^
. , 0^1^ ? xx 1 #
I t  is. p o ss ib le  th a t  equ ilib rium  .ex is ts  between too two sta tes* .
'}•• Ttee p rep ara tio n  of me toy.1 & i t e l l uroni um io d id e .^  i'nrrirm riri-<>i^~[~ -'rfm m r l l t i .  iiin inmT»iw<rT'nw~i in iifip rftii r  i iinm niw ir i~>>wr— iW irw irfi~ «> m rrim rn r* <i^ »WBWiP*r>»**>>e5iunB*vi»,iitiWi'<»•■** -  *<Mwam i *»^ r ^ r f n^igewtw.i.’wy■> • ~jh»«*«r^mis»*»»
A fu r th e r  teilu ronium  oompoTOd was prepared from di~ 
t e l l u r  Me by toe a c tio n  o f methyl iod ide . ' B iroo t 
ad d itio n  re a d ily  occurred  in  toe  co ld  and toe white c r y s ta l l in e  / 
so lid  time .obtained mm recry  s ta l l i s e d  from chloroform*. B esides.v 
being so lu b le  in  moat o rgan ic  so lv e n ts , I t  was a lso  so lu b le  in
w ater tm m  t o i to  so lu tio n  s i lv e r  iod ide could b# q u a n tita tiv e ly
'p re c ip ita te d -w ith  s i lv e r  n itra te *  I t  Smd a m elting p o in t (153°) 
h igher IIi ij i  .toos# o f to e  compounds o f toe p rev iously  in v e s t ig a t­
ed and was very s ta b le ,  remaining tmakangtd over a period  o f ■ 
fou r years*. ■ ■
I t  was .doubtless a tru e  telXttronium salts-* ■
4,  ffao flrcpafatlon ..of jarbftl&l , j
I t 'f ta a  boon e s ta b lish e d  & a t when a csapeuad o f the j
formula E | 1
'li© . I
Sg X i s  M a te d , i t  teads to  M esh aoim in  such m js-
i-#y tfeat the h a lid e  g{X possessing  the low est feoUXog~palii't
: i s  g en e ra lly  lib e ra ted *  f&ie. provides a f o r  th e  |
p rep a ra tio n  o f '» i« .sd 'te ilu rid © e #:Slacs in - th e  ea se .o f th« f
: •sim pler i-@llmric.lsis rem oval. o f  th is ,  belief© -w ill leave th e  
te llu rid©  Igfafij* 3
Oa M a t in g ,the ©thy 1 o r  X -^eaihyl e s te r s  o f d i - a -  
b u ty l: 't e l lu r s  tlue- bromide , a -b u ty l bromide was f i r  a t  removed i
in  ’each esse  as expected*'. ••Oontiuualioa o f .the d i s t i l l a t i o n
tm&er reduced pressure  gave the erti$e_e8te ra  o f bu ty l te U u ro -
g ly e o ll lc  acid*
* » > f e     v  0 ,.!i,~B3* t  Gt H„.Te.CHnO0 ,,aW ^  ^ ** ? * * Iv i^r
i f  t e r  two or th ree  ©ueeftaslve d i s t i l l a t i o n s ,  r e je c t in g  the  -
; . • .  !  i
f i r s t  and l a s t  p o r tio n s , %m analyst i s  and determ ination  o f tbs' 
re f ra c tiv e  in d ices  o f . th e . e s te r s  befo re  and a f t e r .re d is tills* *  
t lo a  allowed that «r h igh  s t a t e . o f  p u rity , bad .been reacbed*
Both the  e s te r s  were pel© onego-yellow  o i l s ,  w ith  
odours decidedly sw eeter than th a t  o f the dl~n~butyl t e l1u rid%  
The J^& eutbyl e s te r  possessed the  h ig h er b o ll  lag  p o in t  b a t M  
a lower re f  m o tiv e  index* Both e s te r s , were so lub le  i a  moat ] 
o rgan ic  so lv e n ts .bu t in so lub le  In -wetep, Bath were very
s ta b le  i a  the  couplet© absence of a i r ,  bu t t k a  l e f t  exposed . '
mto  a i r ,  'both, deposited  w hite products f a i r ly
rapidly* th e se  p roducts 'w ill.-he  described  l a t e r  to g e th er 
w ith  o th e r products o f these  ester®*,
■ . i t  m®' found th a t  in  th e  form ation o f  th e . e th y l and 
the jH tteathyl e a te rs  a® shove, .decomposition began to  occur 
when the- tem perature o f d i s t i l l a t i o n  reached a c e r ta in  p o in t , • 
'o ften  aeeospsmied h r the dep o sitio n  o f telluriw ss. When the 
d i s t i l l a t i o n  was stopped , and the residue was • d isso lved  in a :•
s u ita b le  warm so lv e n t, good e r r s  ta la  war#' ob tained  when the  . 
so lu tio n  was cooled*. In  the  ease o f  the.jt-fsenttiyl e s te r ,  
these  were obtained extrem ely re a d ily , they  were le a ©n 
co loured , had is**p*§d" , and were so lub le  in  mlmmt a i l  o rgan ic  
• so lv en ts  but' in so lub le  in  w ater.' ' This p roduc t, which appears 
to he e i th e r  the d l^J^aen thy l m t e r  o f te llu ro d tftce tle - a©i.4 
o r  an oxidation. product th e re o f , i s  fu r th e r  d iscussed  l a t e r  ■ 
(see  Section  IT, p a rti*  page 69}*
S« .The.p rep ara tio n  of e s te r s  o f n^M tyl methyl t e l lu r e t ln a
' io d id e .
' Methyl io d id e , added in  m o lecu la r-p ro p o rtio n s 'to  the  
e th y l end the j.~Me«tliyl e s te r s  o f n~butyX te l lu ro -g ly c o l l ic  
ac id  re sp e c tiv e ly , reac ted  in  both cases in  th e  co ld  to  g ive 
viscous red l iq u id s  which could not he induced to  c ry sta llise* .
c i,.aq,Te,cH„0o5E * es*x —~-v ° 4-H3' - 5e- ' G1I2c 3a&
**y * * > c & y ^  ' ' - I
An endeavour wits made to  re so lv e ' the e th y l e s te r .oc
i t :  was converted in to  thej^d-*c®^phor-aiXpfeonate 
■ c, H- #"»?% 'r* ft~V 2 \  ♦ ^  w 2 2 2 5
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by o f t m  s i lv e r  g a i t ,  was f r a c t io n a l ly  c ry s ta l l is e d . |!
fh& f i r s t  crop gains is p o s il iv e  ro ta t io n , which was, however, • 
almost id e n tic a l  w ith  th a t .given by an eq u iva len t amount o f |
I
d^eaaiphor sulphaixic. aaid* . A second crop gave an increased
« a »
p o s itiv e  ro ta t io n  suggesting th a t  the &- te l lu r s  t in e  d-eaisphoiv 
tiulpboaat* was. beginning to. separate* U nfortu nately , no 
■further c ry s ta ls .w e re  ob tained  aa the  residue became pasty#
On repeating the erystaXUeaticn with a frethly prepared 
sa m p le , d e c o m p o sitio n  o c cu rr ed  in  th e  m m  wap*
l*owry experienced s im ila r  troub le  in  ob tain ing  
c r y s ta l l in e  specimens when a ttem pting  the re so lu tio n  of phenyl 
•jl-toiyX imUigl te lluroniuja bremoemmphor sulphonate*. In  M s 
e a se , the bro^ocsisplitorealphonate - was found to  undergo m ta -  • 
ro ta t io n , the i n i t i a l  ro ta tio n  being ’always 1 ess than th a t o f • 
the brossoeamphor-stil^ionlc a c id , h u t  in c reasin g  In a few  j j
mXmitm a f t e r  preparing  the  solution* he argued, th e re fo re , | j
j ! i
th a t the f re sh ly  prepared so lu tio n  contained a X aevo-rotatory j
! i
ca tio n  which l o s t  its- a c t iv i t y  - very quicicly in  s o lu t io n , . j!
probably m  the r e s u lt  o f  raeea&eaiion* ,
X'&e J.^iseuthyl e s te r  o f n~butyl methyl t e l lu r s  tin e  
io d id e , which was so lu b le  l a  most eo® oa organic  so lv en ts  hut
■ Inso lub le  in  w ater, was converted in to  i t s  m ercuriodide in  the  
hope th a t th is  would ho a s o lid  compound* bhea however the 
e s te r  was mixed w ith  nol&mlmr p roportions o f a}* mercuric 
Iodide and b)* potassium isereuriotfl&e reac tio n s  occurred in  |
both ea ses  hut o h ly . u n c r y s ta ll! sa b le  compounds were produced*
Tfte a « 9 l  ©step o f lodla©  ^ s t
have 'm m  lcmtee& m®ing t lia t a ea^h o si'-^Xph0ia&te fee* been 
formed* O therw ise, the tm iln m  to  g e t defined  e p j s t s l l in e  
feo&lee- eaggeata fu l ly  eovalent mmptmmm. ffee m nU m l e a te r  
mppmm m m i mom so to  fce a eo v a lea t compound* Xa th is  
eeee the tslXiJFins. a toss aoolil Haw ten  e le e tro a e  in  l i e  
cm-ter shell*
€♦ *fh@ ow oaratt.on  o f . eo^ggftja^gd a S ^ bmmioe*u iu w H ii r*r m.i ■ »>>mii/ii(Wi»rTrni)
■; . thmn the o-4mtyl- teXXtijpo-fiyeolXia aa t# ra  ware ■
waimtd w ith  esptfgoleealer amount# ®£ bxm ecotephenoM ,  very -
vlseon* l i f s l i a  t e w  obtained ta .m c ft  emae*.
. 0 ,11, ' 0%CO21; ■
e^ .5« .cB 2< Jo2a * a ic a ^ s j^ H g  —
. ' e ^ a o o i g
On t r i tu r a t io n  o f these XX^uiOa w ith  ethar*  goM .ylel&s of
W ile  ox^ret&Xlt&e no lida  m m  re a d ily  obtained which m m
i&eelefele Xm wa t e r ,  aloo&ol mi'id e th e r  M ! wei^r eolofele in
ctsloreforo* fh a  e s te r  poeeeeae& the' h igher s a il in g *
point* n e t th a r  eos^ouadi waa v e rf  s ta b le ,  e iooe hath  changed'
to l t$ u ie e  during the ©euree ,of » fee  wehe*. '
■ %im ethsrX e a te r  o f  n«4mt^l pftem eyl te l lu r e t in e
b re a iie  'both th e  j|*aafiptiop-snlpfeoimte mn®. th e  € feroiiiocei&phQiv 
TOiplsonata mmm prepared l a ' t h e  hope o f .e ffec tin g  re so lu tio n ,
but & lthoiw& re a c tio n  ohvloualjr ooeurre4 ool^r irteeone o i l s  . 
wept predueed Yhlet* r e s is te d  a l l  attam pta to  loanee them to
c ry s ta ll is e *
&n attem pt was uadi? to  reso lve tee  jj,~2&enlhyl e s te r  
tsy f l a t t e n s !  p re c ip ita t io n  by t& e.add ition  o f alcohol to  a 
ch lo ro f§ »  ■ solu tion* S ix f r a c t io n s  were o b ta in ed , th e  j
s p e c if ic  ro ta t io n s  o f ehlett rose  f ro n  *13*5®.on the o rig in a l- 
product to  a sasimim- o f 22* 0® gtvun by ten  second - f ra c tio n  
(which was the  speciiBea o f  h ig h est n e ltlfl^ -po in t}  and ■:
subsequently f e l l '  to- - 16*3°' f o r  tee fourth* A mrnrmd increase ' 
.however, saC was shown by t h e . l a s t  two f ra c t io n s
which however m m  no t tru e  sollSa* A fter standing  mm® <ssyat ! 
te e  o p tic a lly  .ac tiv e  ao lu tlo aa  o f the o r ig in a l  product* ..the j 
f i r s t  aad the  second f ra c tio n s  a l l  gav# increase*  ro ta tio n s  j 
o f ~f§*ib ~»ffi*St m l  -$0*0° re sp e c tiv e ly ,
•■ - . ■ ■ i
i t  would appear p o ss ib le  t h a t ' the f i r s t  th roe  
f ra c t io n s  contained an excess -of J ^ t e i lu r e t l a e ,  .end-'the f a l l  
l a  ro ta t io n  o f  tee  th ird  and fo u r th  fractions., in d ic a te s  te a t  [' 
'tee  J - te X lu re tia e  wmm aepsrating . because I t s  concen tra tion  | 
ta d  b ee n .laereaseC  by removal o f  X ^ te ilu re iin e  in  craps 1 mud 
2* f t a  v iscous s ta tu  o f  the  f i f t h  t a i  s la te  f ra c tio n s  
auggusts th a t  Cseo&poeitlon o f the te l lu r e t l a e  ted  begun* mud 
tim  increased  ro ta tio n s , o f th e s e 'f ra c tio n s  mm  tens, probably 
due to the  f e r a e t  ion o f a  3L~ii«teyi dscottpoaitloa product o f j 
■higher ■ isevo^retatory pow er,/. T his-theory  i s  supported by the 
increase  in  r e ta i la n a  shown by,m il o f  the: so lu lio n s  which 
wore examined a f t e r  standing (see  second table}*., th e  Increase 
.la rotation- found in  f ra c t io n s  1 # 2 sad 3 over , th a t  of the
o rig in a l however# cannot be &m to  micb 6oom-»
p o s itio n  o f the' i e i lu r e t i s e  since  t i i i i  decoiiposltieii tends 
towards p m j  products (fr a o i ions 5 and 4 ). P a r t ia l
resolution  had apparently ifena ' been of footed#
With regard to  the e le c tro n ic  s tru c tu re  of t h m m  
eaters#"the same p m m & r m  apply i i  given to the proceeding 
e a te rs  of &-tmtyX methyl te llu r * t in e  io d id e# ^ o s t evidence 
favouring tde fu l ly  covalen t structure# . .
c-
?• ffca p rcg sra tto n
d i te l lu r e t in e  bromide*
The p rep ara tio n  of th is  m tidla e s te r  wan c a rr ie d
e a t - ta  two w ayei- ( 1} fey the  ac tio n  of l~menth$l feror^-
neeifite on. the etfeyl e a te r  o f  n-featyi
ie l lu ro ^ g ly e o ll ie  ac id
and {11} by th e  a c tio n  of e th y l fermaoet&te on
the .jL-aenthy1 e a te r  o f n-fentyi telluro-*
g ly c o ll ie  acid*
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In  the absence o f so lv en ts  a g en tle  a c tio n  occurred in  each 
ease# g iv ing  w ith in -an  hour a th ie lt loison-yellow syrup. 'The 
p ro d u c ts t mhlah were so lu b le  in  moat organic so lv en ts  bu t 
insoluble la water# could not fee induced to crystallise hut
they appeared to  fee id e n t ic a l  {m m  b elow ). ■ j
f lie  syrups were sufelacted to  d i s t i l l a t i o n  under - ;|
reduced proasure* IlihyX brom acetate was the f i r s t  v o l a t i l e  ^
product removed* in  harmony w ith  the theory that the compound j ^
o f  lo w est b o ilin g -p o in t  should fee the f i r s t  lib era ted *  iM  
the x^meiithjl e s te r  o f  n~feutyl t e l lu p o -g ly e o l l le  a c id  them 
d i s t i l l e d  over* F ia a l ly  t e l lu r iu a  waa deposited* th e se  
decom position products are in  agreement w ith  the guMny 
compound -  which i s  probably f u l l y  cova len t -  p o ssess in g  the  
fo r m ic  given* ■ ■
fhm  cou rse of: the o x id a tio n  o f  t h is  compound was 
made the su b je c t  o f  a s p e c ia l  In v estig a tio n s*
1herea* the i n i t i a l  d l t e l lu r e t ln e  was m v isc o u s  
l lq p id  com pletely  so lu b le  in  petroleum  e th e r * a f t e r  i t  had 
been' exposed to  tfee a ir  fo r  some weelco i t  was on ly  p a rtly  
so lu b le  ia  t h is  so lven t*  le a v in g  am in so lu b le  w hite powder* 
fii#  f i l t r a t e  from t h is  powder* when evaporated to  dryness* 
gave a  v isc o u s  l iq u id  resembling'' the o r ig in a l d l fa ilu r e  time*
. T m  w hite powder thus obtained  was in so lu b le  in  ■ 
water* a lco h o l and other* but so lu b le  in  chloroform , then  
Ilea ted* i t  decomposed w ithout m eltin g  a t  about 163°* I t  had
^  in chiercfflrm
*6 ' ( i  •  2* e * 1. 25}/, was f re e  from'bromine* .
and cm an alysis, gave C*725»9# 23*^1 H* 3*31* j*&4 j to* 3jh 2j£* 
th e  low carbon, co n ten t o f th is  product suggested th a t  i t  did 
mot con ta in  Um men thy 1 ra d ic le  s in ce  the i n i t i a l  d l t e l lu r s  t~
!n e  req u ires C9 43*i ;  I ,  6*7 t fe*  2J*2^, and t h is  wm®
h -12
eoaflfae<i h ^ tre & tia g  I t  t i l t l i  d i lu te  p o taas iu a  hydroxide 
eol&tion* t m  m ateria l d isso lv ed  immediately {Im w lng m s m a ll ;
o f m eo lou rleee  o i l ) '  and the  e o la tio n  o h t s i w a s ,  
m m  wsea lm%9 i r m  tmm. Hie oaour o f jaeiiltitil* fm rite r
th a t  th e 'p fo e a e i was not eontaaim toO  o i th  mmMml 
mm® oht&taedl fey easfciag i t  thetocighly with petroleum  ether*  i a ; 
t l i e l  aen thol i s  f re e ly  - salab le*  f s i i  trea tm en t im i no ■ 
la f la e a e e  the ro ta to ry  pooor op aaalysis*  • A search was 
tsuie f o r  th e  m m thol trfcieh te a  preeum hly  lieea elih l& ated  from:i
'the erig lisal. 41 te lle r© tin s*  ffce m%mm& l iq u id  obtained iro n
, I
the  f i l t r a t e  f r e a  'the w hit# powder ea» .dieeolweo i a  a leo h o l j
C20 ®X*5 mmS the e o la tio n  was .foand to  have a « -p * t ta
5%6t
Cl *  2. 0 )* Wmm itm kmmm e p e e if le  ro ta to ry  power o f J^aeathol'
l a  a leeho l i t  ®m b® oaloulateO  th a t  th ie  observed potato**?.
power could hmm bmm produced by the presence o f 1*8%. gm* of
J ^ e n th o l  i a  t h e ' Placeae liqu id*  I f  a l l  the J^iaeathol in  the -:
o r ig in a l  O l te l la r e t ia e  h&O been lib e ra ted *  the  viacoaa l iq u id
would haeo contained  1* |6  ga« o f jLH&esiihol capable o f g iw iag ,
under the eoa4i  tio n s  employed* aa ebeerven ro ta to ry  power of
a tmm.% ~3*8°* I t * i s  evident* therefore*  th a t  w h ils t the !
• !
Tieooae l iq u id  m y  bmm con tained  m m  a e a th o l, i t  s i m  \
contained -mmm o th e r  o p tic a lly  a o t ir e  mm ^m m I*
■ f a r th e r  evidence th a t  th e -o r ig in a l a i t e l lu r e t in e  had 
not only lo s t  the' aen thy l ra d ic le  t i l  fen  a ls o  tradergeae p ro - | 
found o x id a tio n  wee ob tained  by re p re e lp li a tio n  o f a white
sa l id  tm m  0 so lu tio n  of the  ox ida tion  product i a  sXcoholie 
potash hy %he ad d itio n  o f a c e t ic  sold* Bf th i s  mesas a new ' 
A l t #  s o l id  wan produced*. lneo lnh le ' in  e ta .e ro fom f and g iv ing  
oa an a ly s is  o f. 1«2&$ l!t imO^i Te# ; TMb analysis*  w ith
m  s n a i l  a carhea f ig u re , d e a r l y  snow# th a t  t i l l  euhatafice, 
Of* mixture o f  s tth stsaees, ssusi rep resen t ea&»proOucta'of the ■ 
profound o x id a tio n  which tho d t e l l u r e t i a e  undergoes*
•. That the. ojdclallon was profound and complex was 
10a #  ou t fey the ro s a l ta  of' th e  © xssination o f  a fu r th e r  
quan tity  o f  the ox id ised  41teXX uretiaef se p a ra te ly  prepared 
'fey the same ■ methcKi* H i s  110*5 €®*)* when 4iXuts£ w ith 
peipdleiim e th e r ,-g a v e  2*5 g&* o f  th e  w hile oxide lio n  product ff 
hewing £ a j | ^ '  « -10 .0° l a  ch lo ro fo ra  (1 ® 2*0, 0 * 1*25)* • 
two g s a  o f  th i s  a s i i t r f a l  were t r i tu r a te d  w ith  $&;: a c e tic  • 
ee l#  ( I f  ml*}* Ttm m&m% ie  ne!4  removed a . e m a il. q u sa ti ty of. 
o p tic a lly  in a c tiv e  m ateria l con tain ing  tdl&rXum* The in*
r "i 220 as o l d i #  white' s o l id  (1*®-git*) xnemainiag had I e l  ^  ' ■* ~14*% 
in  ch io ro fo ro  (1  * 2*0f j |  ** 1*25) and on an a ly s is  gsv#
■0t 5*55; Tef. 55*2"* Fro® the r e s u l t s  o f  the'
previous experiment i t  might have feeen expected th a t  IM s 
m aterial*  Inaolufel# in  3®  a o r t ic  s a id ,  would have co n sis ted  
e n tire ly , o f the  ox idation  product w ith 'th e  very low carfeoa 
c o n ten t, hu t the  A nalysis shows "that in  th i s  p a r t ic u la r  
ox idation  ■» w hich' occurred o v e r '#  a&orl^r o f time —
la r g e r  ., q u an titie s ..o f  le ss .iiig & iy . oxidised- prodtiois. JaesL.fee.ea 
produced.
37-
C l a .  th is  mm lio n  i t  has hm n fmm& nmmmmrg to  
itmlMM mtcU o f  the mspmrtmmnXml dais* 1 Ctmly each dm%& m  mm 
a d d itio n a l to  those glw m  tm m  mm recorded*ia Um 
e sperles& ta l seetloa*}
Xetrodtsotlggu
&lthou|gh i t  im MaaXly ^ seeMied th a t organic 
eaX.phldes> m M nlm m  ana ie lie r i& ss  m& b& re ad ily  o x id ise d .to  
tift» ©aprespoadlag aeleao&loes nod telXuroxldea*
in  sottasiX p ra c tic e  «aitjr d i f f i c u l t i e s  a re  ©m.eoutfiiere*i* fisa 
ox id a tio n  o f st&phides press© ts the few est d i f f i c u l t i e s  h©t 
ere© fear# eoaplex s id e  m m  H u m  m y ©©«©** which prevent the 
is o la t io n  o f th e  deelred--©©ip'hoxldee* f a r  essssple* whereea %  
Ike nee o f  hydroge© pero&lds { 8 « d a r  and Ssslloa,. #» 0» . t  f  08» .
f  ^ «t5$§i Im g lm im l  see t i e  so ld , m e t  e ry l  emlpMdee eon he 
©©averted in to  the' correepoodiad eulphoaeidee# tinder s im ila r  
. eo ad ltio ae  munj eUcfX su lph ides g ive m ilpliaai^ea which ■ 
t e s t i l a to l j r  dsco&pese. in to  a lk y l  mereapteme and aldehydes 
(P rom  and A chsrt, Ser^.,.1905* ^ , 55%)* T his .led  Pussserer ( fo r* . 
19^3 »iE#2282 ami 1910^3 .^1404) .to. suggest th a t  such' solptoxiosi
«Mwag»
estolls* l | -  a otioage which would fe# fo ria tlo ied  eeoordXmg to  the 
electron!©  .theory o f : ▼alesiey ms fo llow s;~  '
+ ♦ « K »
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Aryl selenoxi&es a re  le s s  s ta b le  than aryl 
sttlphaxl&es since they evolve oxygen when heated (Oaythweite,
Kenyon end F M lltp a , J.C»S. .1328.2287) w h ils t the slJsyl 
seleaoxidea appear to  undergo iaomejplsatioa fo llm e d  by 
deeospositfon  even more re a d ily  than do the  a lk y l sulphides* 
f o r  example# the • dihydroxld* o f the a lk y l a ry l 
phenyl methyl se lea ide*  was prepared by Edvards* 
Oaythw&ite, Eenyon and P h i l l ip s  1 $2&§2%f$) f and was
shown to  decompose In to  the mixed selenid© f diphenyl 
d ise iea id e*  and formaldehydet and they p o s tu la ted  the 
follow ing two mechanisms baaed on tummerer*® theory* ~
^  Ph
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few- a ry l  te llu roxld es have been prepared* , jg-Pheoyl** 
to ly l  t e l l uroxite h a s ' been prepared  by lederer and by Xowry* 
bat Brew was a a sb le 'to  o b ta in  d e f in i te  products by the 
ox idation  of di&nisyl teliuride* && in  the case o f many a lk y l 
se leo id es  the product ©f the ox ida tion  o f a lk y l te llu r id es  i s  
frequently a dihydroxid© from which i t  i s  d i f f i c u l t  to  remove 
the- elements o f w ater to  ©Main the telluroxlde w ithout the
occurrence o f fu r th e r  ^decomposition*
brew prepared the dim ethyl telluronium  dihydrexlde
which fe rao a  Mad c a lle d  the a-b&&e, and allowed th a t  by the 
a c tio n  of h ea t i t  was coaverted In to  the nixed oxide 
BejfeOTelfeO which ha Id e n tif ie d  as VerBon’® ^fcase* l a  
.mentioned la  the in tro d u c tio n , he suggested th a t  th e  change 
took p lace  through an anhydride according to  the fo llow ing  
av ia tion*  'bu t adm itted th a t  I t  was d i f f i c u l t  to  exp la in  the 
mechanic® by which the methyl group migrated*
/ ° \2 Me2Te(oa}2 - — *■ /  mo2t < ^  ^® sse2
O C -kll
x ° \  ■ . .he^Te ■ T ©MeO
^ -b a se
Tne products obtained by the oxidation o f various 
te llu rid ea  prepared during the present research resembled in  ■ 
many respects those obtained by Vernon, Drew and' Lowry* They
were, however, in  c e r ta in  ways complex, and the  mechanism o f 
th e i r  form ation bore obvious re la tio n sh ip  to  the mechanism 
quoted' c o n c e r n i n g  %k m  decomposition o f a lk y l sulphoxides and 
selenexldes* th e se  te l lu r ld e  ox id a tio n  products w il l  be 
reviewed in  th e i r  app ropria te  se c tio n s  and V ernon's 
*teUuj*one8*# subsequently examined by Lowry, and G ilb e r t , w il l  
be considered in  comparison#'
1
4-0.
(a)' Under eU m ltne .cognitions*. 
hydrogen peroxide* m s e  a lk a lin e  w ith  potassium 
hydroxide and added to a so lu tio n  o f  d i~n-buty l te l lu r id e  
produced di~|j~MtyX telluronlum  Olhydroxide* fM s  mm a white 
amorphous s o lid  witose an a ly s is  agreed  w ith the formula -
I t  was in so lu b le  i a  w ater and most organic 
so lv e n ts , k t  com pletely so lub le ' in  m&m a lcoho l from which i t  
was rcey y sta lllsed *  '1% slowly deeoloariaed n e u tra l  potassium  
permanganate solution- on warning b u t l ib e ra te d  no iod ine from  
potassium  io d id e  so lu tio n . On heating* i t  began to  decompose 
w ithout .m elting a t  about 120®* l ib e ra t in g  w ate r, and a t  about 
1f5° d isco lo u ra tio n  took place* an o ily  condensate forming in  
the upper p a r t  o f  the a* p. tube*
By Um motion of hydriod ic  ac id  on dl~g~butyl 
ie llu ioaium  aitiybroxide* d i-n -b u ty l telluroniu in  d i~ l0d ids and - 
n~butyl telluronlnm  tr i~ lo 4 id e  were obtained.. These arc- ■ 
c r y s ta l l in e  bodies which were a lso  prepared by the a c tio n  of 
iod ine  on di~n~feotyl ie llttr ld e #  Since I t  was e j e c t e d  th a t 
only d i-n -b u ty l telln ronlum  di-iodid®  would be ob tained by  
both o f these  reactions*  11 was e s ta b lish e d  th a t  by the ac tio n  
o f f u r th e r  hydriodic ac id  on the d i- io d id e  in  ace to n e , so lu tio n  
( in  which so lven t some iod ine I s  l ib e ra te d  from by d r io d ic  acid] 
jt~bntyl te lln roaium  t r i - io d id e  was ob ta ined . The com position 
o f  these- Iodides was e s ta b lish e d  by es tim a tio n  o f the  elemental
In  the case o f  the d i- io d id e  i t  reac ted  w ith  two m olecular 
equ ivalen ts o f potash to  reform the dihydroxide*
This d i~n-bu ty l telluronium  dihydroxide i s  a n a lo g s   ^
to  the dimethyl base p rev iously  mentioned, which was -obtained.
by $rew* .
I .\ . t
:. (^) Under so ld  conditions.,
. .\fh ea \d i^ ~ b u ty l te l lu r id e  was heated under re f lu x
w ith exeeas o f  d i lu te  n i t r i c  mold m very pal© yellow viscous-
\ / f' ' ■ 
o i l  wbm produced* 'T his was separated  and on standing  s e t  to
an alm ost co lo u rless  mass o f  c ry sta ls*  - In  th is  form i t  melted’
a t  d%.0 * but on a ttem pting  to  d i s t i l  the o r ig in a l o i l  under,
reduced pressure* explosion  occurred a t  about 120° a t  20mm* 
accompanied by ©volution o f o x id e s 'o f  n itro g en .
th e . c r y s ta l l in e  "form was so lu b le  in  most o rganic  
so lven ts*  end although so lu b le  in  d i lu te  n i t r i c  a c id  was 
decomposed w ith w afer g iv ing  m w hite amorphous 'powder* Further, 
amounts o f  the o i l  were obtained by concen tra ting  the ac id  
licjuor* th e  to ta l  y ie ld  being, about 115$  o f  the te l lu r ld e  used* 
A nalysis gave 0 » jH.Oj ^  ** 5*7* # To ■« if0 . Iff and i t  
i s  thus d i-jw hufyi tellu ron ium  hydroxy^nit re  t  e which re q u ire s  
C * 30*0} 8 * 5«9&} To *■ 3?*&$* I s  confirm ation  o f th is  i t  
n e u tra lis e d  one m olecular p roportion  of potassium hydroxide 
by d i r e c t  t i t r a t io n *  The d i-n -b u ty l t e l lu r ld e  had thus 
undergone both ox idation  and n i t r a t io n .  The te lln ro x ld e  i s
probably f i r s t  formed but* being b a s ic ,  forms a s a l t  w ith  th e
excess.©? ml'tr io  ac id  p re se n ts -
(Q ^ ^ g T e  ~---- *■ (C^S^gTfeO
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A si® l i a r  toydpoay-aitroto (described  l a t e r )  was 
subsequently  a rriv ed  from n~buiy l te llu ro g ly e o lle te *  |
s o lu tio n  of df~n~butyl te l lu r ic #  in  acetone mm  to  produce a
i M t t  mmrphmM s o l id ,  in so lub le  i a  e a te r  and s e a t  ©rgisaie 
s o lv e n ts ; though to  so w  ex ten t so lu b le  i a  acetone and hensene. 
l a  warm alcohol i t  was f a i r ly  re a d ily  so lu b le  t i l l  g e la t in is e d  
©a attem pting  to  r e c r y s ia l l i s e  i t»  I t  dseolottrlaed n e u tra l
potassium  permanganate so lu tio n . On hea ting  I t  molted with.
an o i l  em ailing o f  di~j|~lm tyl tell.urid©* I t  did not l ib e r a te  
iod ine from potassium  iodide eo lation .. By the a c tio n  of 
hydriod ie  acid  di~ji~btiiyX ielluronium  d l-io d id e  and j |-b u ty l 
te llu roaium  tr i~ ic d id e  were obtained .
crop obtained by co n cea tra tio n  o f  the  mother l iq u o r  o f the
second p repara tion  gave an almost id e n tic a l  an a ly s is  o f 0«>&8f 
I I  » €*%§, T e  * 5 2 .0 J S ,  t h u s  e s ta b lish in g  t h e  s u b s t a n c e  a s  a 
compound end not. a m ix tu re .' -this an a ly s is  agrees w ith  the 
compound o f the form ula (Buafe 0)2.  MTeOOE which re q u ire s
Co) fftader n e u tra l co n d itio n s .
( i )  t ’i t h  hydrogen peroxide.
Hie a c tio n  o f n e u tra l hydrogen peroxide on a
decomposition a t  about I 830 w ith the  evo lu tion  of w ater and
On a n a ly s is  two sep ara te ly  prepared samples .gave
0  m 5 3 *%* $ % •!%  H *  6 # 3 5 * 6 *%%$ T e  »  $ 2 . 1  f  5 1 * 5$ *  A  f u r t h e r
0 *'52*3?' s  ® 6 * J 0 |' f© » 52*2^. In  confirm ation  o f  t h is  i t  
n e u tr a lise d  on© m olecular eq u iv a len t o f  potassium  hydroxide.
-Apparently the t e l lu r id #  I s  con fer tad to the t e l lu r -  
o x id e as w ith  su lp h id est but the d i-a -b u ty l te llu r o x id e  was 
n ot is o la te d  s s  Ba^TeO s in c e  p a r t ia l  decom position occurs  
s im ila r  to  th a t undergone by the . a lk y l^ su lp h id es and 
-J^Te -  0 —— •> CjLfiU.7s.il ‘ * - e # 7,€IO
In  t h is  c a s e , however, the tellurom e reap tan C ^ .T e .H  i s  
■converted in  the presen ce o f  o x id is in g  agen ts to-' the co rres­
ponding t e l lu r ln le  a c id  O^feCiOlI* P art o f  the b a s ic  t e l lu r - ,  
o x id e , which we have aeon re a d ily  forma a s a l t - l i k e  compound 
w ith  n i t r i c  a c id , in  t h is  ea se  combines with- the t e l lu r ln le  
a c id  s im ila r ly  form ing a sa lt*  . S im ila r  complexes which have 
been prepared w i l l  be d escribed  la te r *
To e s ta b lis h , th is  more fu l ly ,  search  was made fo r  the  
aldehyde-by-product, and th is  w m  found by e x tr a c tio n  from the  
mother liq u o r  aa g -b u ty r io  a c id , having been o x id ise d  by the  
e x c e ss  o f  o x id is in g  reagents p resen t. (Ho aldehyde o r  co rres­
ponding a c id  could  be found a s  a by-product i n  t h e  preparation  
of- t h e .. hydroxy-ni tpa t e ,  as indeed n o n e  would be exp ected  f r o m  
th e  above reaction )*
h m w  and g i lb e r t  ( ^*.o*S* *1923*20891* during- the V
cou rse o f th e  p resen t resea rch , r e in v e s t ig a te d  dim ethyl sad  
d ie th y l te llu ron es*  Vernon had claim ed the p reparation  o f
dim ethyl te l lu ro a e , evaporation  o f the <x-fesae
willi hydrogen peroxide* (Finding 0 f 10*5 # Hf whereas
ca lc u la te d  0 /  12*6 ; H# 3*20fC -  no- f ig u re s  a re  given f o r  Te.
He mentions i t  as an-amorphous w hite powder deco lourising .■% 'ftx&sge* jf * .
permanganate.} He had e ta  ted th a t  .the /d-haae gave the same 
p ro d u c t, although i t  mm l e s s  re a d ily  ox id ised  than the oc^ toa&et 
Lowry confirmed V ernons worh on the a -b sse# hut s ta te d  th a t  
he could not prepare sa ty p ica l specimen of the te llu ro n e  by 
the  motion o f hydrogen peroxide on the /3~base#*
By reducing the product of. the motion o f hydrogen 
peroxide" on the /3-haso  w ith  hydriodic  a c id , Lowry obtained 
Both V ernon's ^ -d i- io d id e  -and Brew1© methyl telluronium  t r i -  
iodide.* Regarding the ^~base me a m ixture o f T e .lO j.0H and 
tte.TeO.C2f, Lowry argued th a t th e re  was a p re fe re n tia l  
o x ida tion  o f  the tr im sth y l tellu ronium  ra d ic le ,  s in ce  the 
monomefhyl ra d ic le  was now in  excess* The lo s s  o f  carbon from
the system was confirmed s in es  the  so lub le  de liquescen t
/-o 2.3
ox ida tion  product gave O -» 8*64  whereas TeMe^O  ^ re q u ire s  c  «
H;3-a • ,3.% H,3/ * Ayu
12.6 (TeMSgO requires C « 42MS-5 and TelleSOH r e t i r e s  0 » S.fsQ*
Although Lowry regarded t h i s . as  a. m ix ture , s ta t in g  
th a t th is  an a ly s is  agrees f a i r ly  w ell w ith the com position' 
deduced f o r  a sample o f -the /£-fcase which had been ox id ised  
p a r t i a l ly  to te l lu r a c e t ic  s a id , in  view of the p re se n t au thor's 
r e s u l t s  i t  i s  suggested th a t  th is  mm m compound and- no t a
mixture* I f  V ernon's "teH urcne*  were the s a l t - l i k e  complex-
» aTe0.HeTeCioa ( re q u ire s  O * 10*3; it.*  2»9Q$)* s im ila r  ' 
examples o f which have been obtained  in  bu ty l compounds* I t  
must he remembered that, the new b u ty l * sa lt*  described  M s 
been e s tab lish ed  a® a compound and no t a mixture*
x n
With atmospheric oxygen, 
the a c tio n  o f a i r  d i-n -b u ty l te lim rid #  was ■
,y converted in to  a white amorphous substance* . This
.&htly so lu b le  in  alcohol and hensene, 
f in  acetone, and was in so lu b le  In  water* " 'On hea ting  i t  
in, a s im ila r  manner to  the' l a s t  described ox idation  
compound*- H ih  n e u tra l  potassium  persiaiigaaate' so lu tio n  the
re a c tio a  was a lso  the .same although possib ly  more pronounced*
)
I t  d id  not l ib e ra te  iod ine from potassium  iod ide s o lu tio n  but 
by the ac tio n  o f hydriod ic  ac id  d i-n-feuty l tellu ron ium  d i-  
iod ide  and n -bu ty l telluronium  t r i - io d id e  were ob tained .
Analysis o f the a ir -o x ld a tio n  product showed 
■Q * t$*5l a  * 5*51 ** 55*^* -and i t  n e u tra lis e d  potassium  •.
hydroxide in  f a i r  accordance w ith  the formula- Bu^TeO.tBuT^d^ 
T h is ' compound would re q u ire  0 * 2-6*4, II * 5. 52, Te * 56*0,1, 
but i t  i s  p o ss ib le  th a t  the substance obtained was c i th e r  a 
t r u e 't e l lu r o x ld e - s a l t ,  o r  a-mixture' o f the s a l t
Bu^Te®*. (BuTeOOB) 2 * t th  f re e  n -b u ty l t e l lu r in ie  a c id .
A ir-oxi elation o f e th y l i£»toutyl te l lu ro g ly c o lla to  
produced w ith in  a  few weeks a t  room tem perature m w hite
amorphous powher* f h ls  was removed and washed w ith petroleum  
e th e r  u n t i l  f r e e  from te llu r id e *  This ox idation  produet was 
completely in so lub le  in  acetone , Tory s l ig h t ly  so lu b le  in  
benzene and c a rb o n 'te tra ch lo rid e ., la rg e ly  s o lu b le  in  war® 
a lcoho l and Very s l ig h tly  so lub le  in  warn water* . I t s  
so lu tio n  in  w ater was n e u tra l  to  litm us and decolourised  
potassium  permanganate solution* On h e a tin g , the white 
powder Mgam to  decompose w ithout m elting  a t  about 1.SO:0, ■ 
y ie ld in g  mi o i l  w ith  a c h a ra c te r is t ic  te l lu r id e  odour*
A n a ly s is .-o f t h is  a l r - o x la a t io a  p ro d u c t gave 0. *  Z%% 
II » %*§$# ? •  * .52*5 >^- ond i t  i s  suggested th a t  i t . i s  th e  •' 
" te ila ro x M e  sa lt*  •C^Te^CH^CQgO^ij. {OJtl^ToOffii), «ile& 
req u ires  C * £‘6. 6 , H ® J .G , 'Te > sJ.OjJ. . l a  c o a f ln u U o a  of 
tixls i t  requ ired  fo r  complete sa p o n if ie s tIo n  th ree  m olecular 
eq u iva len ts  o f potassium hydroxide c a lc u la te d  on th is  formula* 
By the ac tio n  o f excess o f hyd riod ic  ac id  .to an r 
acetone suspension o f th is  ox idation  p roduc t, d i-^ -b n ty l 
te llu ron lum  41-lodid© and i|~butyl te llu ron lum  tr i - io d id e  were' 
ob tained , w h ils t t to® unm istakable lachrym atory odour o f e th y l 
iod o sce ia te  mm prominent* f a i lu r e  to  form  the' d i- io d id e
o f  e th y l ji-bu ty l te l lu ro g iy e o l la 1® was unexpected bu t '
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ia te r e  siting, since i t  eaa found th a t by the action of an 
• ^ n o l e e a U r  aaottat °*  *<**»• l a  e th e re a l so lu tio n  w ith  the 
telluride - ethyl j - b u ty l  telluroglyc o l la te  - the Bair.® pro­
ducts-«em obtained . «  i* c le a r  from  the follow ing ho® these1
products can be possible.,
✓
! x 1 1
! m  * T e ^ c % o o ai t  
j_ * CH^CO^St
i b» * t© ^ \c i£ o 0^ T " ]I v\ < I
' I  I  X\\ I
and th is  would lneidently r e s u l t  in  th e  formation of the
di-ethyl e a te r  o f tellurodlaeetlo a c id , a compound which WfJS 
subsequently iso la te d ,
Tae fomatloa of. th i s  oxidation product evidently 
follow s a stalls* course to.that by w hich,the compound
( (C^H3 )2TeO ^ .C ^T eO Q S  was ob ta ined , p a r t  of the te l lu * -  
oxlee en lch  is first fo raed  decomposing in  Urn suae say «a 
slSyl sulfoxides end .giving r i s e  to jj-butyl tellunm® a c id . 
It Is interesting- to  not® th a t  in  th i s  e sse  one molecule o f 
b a s is  te llu ro x id e  combines w ith  two ac id ic  m olecules.
She ac tio n  o r hydrogen peroxide in  excess on 
acetone so lu tio n  of the e th y l e s te r  of jj-butyl t e l l iS o -  
glyoollio sold vss to g ive a whit® amorphous soil'd; similarBto> , 
/
th« la s t  oxidation product* This ©olid a lso  waa coa^letely
Inso lub le  in 'acetone.-and petroleum  e th e r , sca rce ly  i f  a t  a l l  ] 
in  bemseae anci ch lo ro fons, bu t f a i r ly  so lu b le  in  foot alcohol* : 
In  earn  w ater i t  was very s l ig h t ly  so lu b le , ■giving a so lu tio n  ; 
which was n e u tra l  to. litm u s , and which deco lourised  potassium  ’ 
pejttfl&agaaate so lu tio n  on warning# On h ea tin g  i t  began to  
deeompose a t  about 1-65°  w ithout m elting , g iv ing  an o i l  w ith  
the c h a ra c te r is t ic  a llryX -te llttride  odour.* . !i
A n a ly sis . o f  th i s  peroxide-oxida t io a  product gave . j 
a m 25*.3. If * -5#2J f Te * 5>*7$ t thus .appeared to be the |
sane substance as  obtained by a ir -o x id a lio n , |
C^HjTe^lgC^gO^j.Co^ltg’feODH)^, probably more pur#* On 
sa p o n if ic a tio n , • th ree  m olecular equ ivalen ts  of potassium  
hydroxide were re q u ired , in  confirm ation  o f th is  formula*
I t  d isso lved  l a  hydrobromie ac id  g iv ing  a  c le a r  - 
orange-red l iq u id  wiiieh could not be induced to  y ie ld  crysta ls*  
A ddition o f . sodium hydroxide to  t h i s  so lu tio n  gave m white 
p re c ip ita te  so lu b le  in  excess o f a lk a li*  f M i  suggests 
hyd ro ly sis  o f the e th y l e s t e r ,  but would a lso  agree w ith  the 
pr@se.nce a t  th is  s tag e  of a  t e l lu r in ie  ac id  a s  in  previous 
te l lu r id e  ox id a tio n  products* t i t r a t i o n  o f Um o x id a tlo a  
compound w ith a  standard  so lu tio n  of hydrobromic ac id  was 
attem pted bu t no d is t in c t  end-po in t could be determined# ■
'By. the a c tio n  o f excess o f  hydriod ic  acid, to  the 
ox idation  product suspended in  ace ton®, d i-n -b u ty l te llu roaium  
d i- io d id e , a - b u ty l .te llu roatum  t r i - io d id e ,  and e th y l 
iodoace ta te  were obtained as  w ith  the a ir -o x ld a tio n  product^
& ?•
! . i /  ' ■
aad sgaia  4i<»iodi<£e o f  et&yl n«»butjrl 't&XXuroglyeollaie 
%&a not fowmti* "
5* ox*da tto n  o f  l-a e n th y l
I t  was ev iden t th a t i f  the | - i i l i l  te l lu ro g ly e o ll le  
menthyl e a ts r  could be converted to. i t s  te l lu ro x ld e , w® 
should have a molecule c a p ab le 'o f shoe lag  asymmetry about the 
te llu riu m  atom,' and already-provide0 w ith an o p tic a l ly  ac tiv e  
group i n - i t  ready f o r  re so lu tio n . Previous experience ,, 
however, showed th a t  I t  was ra th e r  u n lik e ly  th a t the  tre e  . c 
tc llm rox lde could he is o la te d , sail, m f a r th e r  d i f f ic u l ty  now 
p resen ted  i t s e l f  inasmuch as the  s&enthyi group proved 
extrem ely l i a b le  to  become 'detached* Presence o f a l k a l i ,  in  
p a r t ic u la r ,  re a d ily  l ib e ra te d  ssenthol from 'any o f- th e  nenthyl 
compounds d e a lt  w ith , sad. consequently a lk a lin e  o x id a tio n  was 
never attem pted. The te llu ro x id e  was never Iso la ted ..a s  such, 
sad th i s  sec tion ' r e la te s  o f 'th e 'o x id a t io n  products ob tained .
(a) Under n e u tra l co n d itio n s .
( i )  -With a taoapherlc  oxygen.
■ M r-o x id a tio a  o f the e s te r  f a i r ly  re a d ily  produced 
a white  amorphous d ep o s it which, washed f r e e  from te l lu r id e  
w ith acetone, gave C « 22 .8 j II * Te * -§II*i|f£. n-Bu ty l
• t e l lu r in ic  a c id , CgljTeOOH, re q u ire s  G.* 22 .1 ; II * g .60;
Te * § S * fe  although in so lu b le  l a  weak aqueous potassium  
hydroxide i t  n e u tra lis e d  a lco h o lic  potash  q u a n tita tiv e ly
!
according to  the above form ula, m  odour o f menthol being j
■ ■ ■ i
detected* . j
s/.
On testing i t  began to decompose at about 2 2 0 °  h u t  
even at higher temperatures i t  did not melt or give volatile 
protects* I t  was insoluble in the majority of organic 
solvents, but sparingly.soluble in warm alcohol, and complete 
ly soluble in carbon disulphide ate .glacial acetic acid, in 
hath of which solvents however i t  slowly decomposed* In 
glacial acetic acid i t  was optically inactive, thus confirm-* 
ing the absence of the men thy 1 group* With war® water i t  
underwent decomposition giving a solution alkaline to litmus, 
possibly due to the formation of ji-butyl telluroaiua 
trlhydrejtide, €^H^¥e{0H) f^fcy hydration*
(11) l i th  hyperol*
With this compound, nrea**perhydratet added in equi- 
moleeular proportions in alcoholic solution to the men thy 1
ester, evolution of heat stewed immediate reaction*' After 
two days the clear'eolation, deposited a email quantity of a 
white amorphous solid, which was removed by f iltra tio n  ate 
waited with alcohol* (Hyperol ate urea are both soluble in 
'alcohol)* This white, solid was found to.be partly soluble 
in water (the solution giving an alkaline reaction to litmus) 
fairly  soluble In hot .alcohol, but insoluble in most organic 
solvents* On testing, . i t  began to decompose a t about 210° 
without much discolouration and without melting, no volatile 
protects being observed*
A nalysis o f th is  ox idation  product gave Q ** 22+7 %
1! m k*}®i Te m. 56#2!% alm ost id e n tic a l w ith th a t of the l a s t  
substance* I t  i s  doubtless jn-butyl t e l lu r in ic  acid  ag a in , 
s in ee  i t  s im ila r ly  n e u tra lis e d  one m olecular equ iva len t o f 
a lcoholic- po tash . The slowness o f the deposition, was one 
to  th is , a c id  being somewhat so lub le  in  th e . a lcohol used a s  'a 
solvent* then  the m other-liquor was evaporated* decomposition 
occurred* the odours o f  both menthol and o f .j^-menthyl a -b u ty l 
te l lu ro g ly c o lla te  being diseernable*
flie form ation o f n -b a ty l t e l lu r in ic  ac id  ev id en tly  
occurs by the  same mechanism a s  observed w ith  d i-n -b a ty l 
ie l lu r ld e ,  v is .  by o x id a tio n 'o f  the t e l lu r id e  to  the 'un stab le  
ts l lu ro x id e  and thence to  th e  te llu rom ercap tan :-  |
^ A v  ' % % x  + ■ -4 ~ 0 CM!q?e,3i * &eEi»C{fe€ED
Men.COaa ia  t e n .0020a£  ; ■■' *  f
- c^nyfeoou
The absence of any s a l t  formed w ith the  te llu ro x id e  suggested
I
th a t  e i th e r  the te llu ro x id s  s tru c tu re  was l e s s 's t a b le  .1 n t h i s  
erne# then, w ith di~j|~butyl te llu ro x ic e  o r  th a t  th is  new t e l l u r -
!
oxide was' le a s  basic* " However* in  the nex t experiment the 
s a l t  O^KjfeOOHa00aSen* € ^ lafe 001! was obtained*
( l i i )  With h y d r o g e n  p e r o x i d e *  j
The ac tio n  o f  hydrogen peroxide on 1-menthyl g -b u ty l 
te llu ro g ly c o lla te , was very v igorous, but by t r i tu r a t in g  the 
e s te r  w ith slow ad d itio n s  o f perox ide , a w h ite , coagulated 
mass was .produced* On leav ing  in  vaene. th is  changed to  a
th ick  gum w ith  .an ©dour o f menthol, suggesting p a r t i a l  j
dsco&poaitiofu ' I t  was ex tra c ted  w ith  acetone to  r e m m  any j 
w ater aM  menthol when a  nfeite powder was ob tained . l a  
subsequent p repara tio n s {on which a l l  the follow ing data  were 
a©spired) a more g e n tle  a c tio n  was obtained and the p a r t ia l  
decomposition waa -avoided by the ad d itio n  o f the peroxide to 
m , nee tome so lu tio n  o f Hie menthyi ester*
th e  ifei to  smsptotx* powder was in so lu b le  in  co ld  
ace tone , petroleum ether*  and e th y l a c e ta te ,  s l ig h t ly  so lub le  
in  carbon te trac h lo rid e *  end com pletely so lub le  in  e th e r ,  
chloroform , carbon d isu lph ide  and pyridine# • In  warm w ater I t  
was s l ig h t ly  so lu b le ,' g iv ing  an a lk a lin e  reac tio n  to  litm us 
but 'not- deco lourie ing  potassium  permanganate, so lu tion*  On 
h e a tin g . I t  began to  decompose a t  about 20§° and w ith  
increasing  tem perature deposited  te llu riu m  in  Hie dipper p a r ts  
o f the m*p#tube* .
m ® lysis gave.d m li * 6# 40? To = % i#i, 42*5#
%2*4S and i t  appears th a t  t h i s  o x id a tio n  product I s  the s a l t  
formed by equi& olecular combination o f .the d esired  te llu ro x id e  
w ith  n -bu ty l t e l lu r in ic  a c id , 4 1 0 ^ 0 0 2 ^ 1 19 • O^HeOOH 
which req u ires  0 » j J * f j  li * 6# 50$ 1*o » M*5S:* Confirmation
•i
of th is  was obtained by the f a c t  th a t  i t  requ ired  two molecular 
p roportions o f po tash  fo r  complete sa p o n if ic a tio n , and by the 
natu re of the d e r iv a tiv e s  .obtained in  the l a t e r  work*
41 though the 'Compound possesses th is  form ula in s tead  
o f th a t  o f the tru e  te llu ro x ld e  Bu*te(0)CSI^C0^Me3Su ,  i t  may
£ 4 .
s t i l l  con ta in  an asymmetric te llu riu m  atom, and re so lu tio n  was 
th e re fo re  attempted* A f m  grams were d isso lved  in  the minlmm 
o f  dry e th e r  and sm all q u a n titie s  o f dry petroleum e th e r  were 
added p e r io d ic a lly , cau sin g .f r a c t io n a l  p re c ip ita tio n *  A fte r 
the removal o f two o f tb ese p r e c ip i ta te s ,  fu r th e r  ad d itio n s  o f  1; 
petroleum e th e r  f a i l e d  to  cause.any p re c ip ita t io n , due apparen­
t ly  to  the o r ig in a l  substance being v#iy s l ig h t ly  so lub le  in  |. 
petroleum  ether* A' th ird  p re c ip i ta te  was however ob tained  by I 
the a d d itio n  o f acetone* A fo u rth  f ra c t io n  (which a lto g e th e r  ' [ 
accounted f o r  om  hmlf of Urn o r ig in a l  ox idation  product used) [ 
could 'be is o la te d  only by evaporation  of the so lu tio n  to  d ry - j
<• ■ I
ness* I t  was contam inated w ith a l iq u id  te l lu r id e  and mml% |
s l ig h t ly  of menthol* .
flie ro ta to ry  powers of Um  d if fe re n t  p re c ip i ta te s  |
were determified in  chloroform  w ith %m  fo llow ing  r e s u l t s ; -
C M * Jt , -2 } ■
The i n i t i a l  product gave
[ • ]
1?
$*6 t
•  - 1 2 .0 °
The f i r s t  f r a c t io n  gave [ * ]
18
5461 -  -  1* 8°
The second f ra c t io n  gave
[ ■ ] & i
«  -  4 .3 °
The th ird  f ra c t io n  gave [ • ] I f f i l « — 4 .8
The fo u rth  f r a c t io n  gave H 5?«1' « -  6*%°
The ro ta to ry  powers o f  th ese  so lu tio n s w ere r e -  
determined a f te r  se v e ra l days in  o rder to sec i f  any
m utaro tation  bad occurred* A fte r one week, the so lu tio n  o f 
the i n i t i a l  product tiadj^ a » ~10*0°f and s in ce  the
d iffe ren ce  between th is .v a lu e  and the i n i t i a l  value i s  o u t-  
s id e  the  -U n its  o f experim ental e r ro r  some u tiia ro ta tio n  had 
occurred* Tm  so lu tio n  o f  the f i r s t  f ra c tio n  gave ■ |
| [ a J  *%61 * sad thus showed l i t t l e  o r no taataroiatlozt;
I t  appeared from the ro ta to ry  powers of the  f i r s t
;
f ra c tio n s  th a t they d id  no% con ta in  the r e la t iv e ly  a c tiv e
c o n s titu e n t o f the i n i t i a l  p roduct, bu t the h igher o p tic a l
a c t iv i ty  m ay'also be due to  f re e  menthol formed by p a r t i a l  . j
decomposition* The ro ta tio n s  o f only the o r ig in a l product j
decreased on standing* This in te rp re ta t io n  suggested th a t the 
i n i t i a l  product s t i l l  contained a l i t t l e  of the h igh ly  optical-' 
ly  a c tiv e  unoxidiced meathyl e s t e r ,  and accordingly a new j 
specimen prepared as  before was su b jec ted  to  a  successive • | 
s e r ie s  of washings w ith acetone*. The follow ing ro ta tio n s  | 
were obtained in  chloroform* *-'
s o lid  washings
Ca ] § 4fi1 * -14* I*0 ' a * »%*€7°  ( 20ml* ace tone)
W J J s i * - 10- ^  *  5461 -  *, - 15° ( do* >
[® ]  & i  * ’  8*8° . i
[ • j J J e i  ■s ’ 8*0°
W hilst the  s te a d ily  decreasing  ro ta tio n  supports the 
view th a t  the i n i t i a l  product contained  some o f the  o p tic a lly
a c tiv e  uaoxidised meiithyl es te r ,, y e t a l l  these l a t e r  f ig u re s  
a re  s l ig h t ly  h igher t hnn those © stained on. the p re c ip ita te d  
f ra c t io n s .  I t  fo llo w s, th e re fo re , th a t  f ra c tio n a tio n  gave m 
product o th e r than th a t  which would he expected to- a r i s e  by ' 
the .removal o f an o p tic a l ly  ac tiv e  im purity from the I n i t i a l  
product (un less Indeed the a c tiv e  m a te ria l la  not the  original 
unoxidised e s te r ,  b u t a  substance d i f f i c u l t ly  so lu b le  in  
ace to n e), and suggests .e i th e r  (a) th a t  o p tic a l  re so lu tio n  
was o ccu rrin g ;o r  (b) t»sfc the two eomp©aeala of the  complexi
molecule BuTePciI^OO^ltn j BuTeOOM were being separated*
i
Smm o f the f i r s t  p rep a ra tio n  was warned w ith  
acetone fo r  &mm hours* th e  p o rtio n  which..did not d isso lv e  
showed l i t t l e  o r  no o p tic a l  a c t i v i t y , ' but 'evaporation  of the
J * ~k*Q0 t i n
chloroform)* This s o l id  had *»jt*105~1<IOo f was no t so lu b le  in  
w ate r, d id  no t d eco lou rise  permaagaaat©, and o n .a n a ly s is  gave 
0 * %0*5j H * 6.941 Te * *0«5£» These' f ig u re s  d i f f e r  but 
l i t t l e . f r o ®  those, o f  the I n i t i a l  p roduc t, bu t coupled w ith 
the very d if fe re n t  physica l c h a ra c te r is t ic s  they suggest th e  
p a r t i a l  lo s s  o f n -b u ty l ie l lu r in io  ac id  from the complex. 
(Bu.T*.011^ 002^ ^  re q u ire s  0 « %B*4» H « 7.561 Te * $2*Z% and 
Bu.feOOti req u ires  C * 22. f ;  II * fc»60f Te * 56. 65!*)
In  o rder to  see whether th is  ox idation  product in  .. 
so lu tio n  showed rap id  mu tar© ta t  ion s im ila r  to  th a t  observed 
by Lowry w ith  so lu tio n s  of h is ' te llu roaium  compounds, some
f i l t r a t e  l e f t  a g lassy  s o lid  which had[~a
nl~f«ittejX B~teuiyl 'tsllux ttg ljreo il& te was d isso lved  in e th e r  "
t i l  i t s  rotation found to tee £ a J *■ (A ♦
e f t#20)» S u ffic ien t hydrogen peroxide to convert the  
teXXmriie in to  the tellttpoglde was then s ite d  ( in su ff ic ie n t  
to  cause cloudiness) «ad t^# rotation  again observed . 
immediately*' XI m im in g  appre&l&ateXy unchanged however# 
than and during, the course o f  on* Booths f im m  resu lt#  
suggest t in t  .the caXdaiioit was in h ib ited  under the conditions
■ ■ i f  th is  o g ld a tto n  product possesses the c o a p ta t io n  
Bmf^SII^cao:4m»'Baf€§QE # treatm ent. w ith  sodium carhonsto  ■ 
m ig h t 'ho expected to  remove th e  te U u r ln ia  a c id  sad to  leave 
tho s ta p le  mixod te lln rox ide*
 ^ ffer## sep a ra te  samples were tH tn ra te d  w ith  soditxm
carbonate .so lu tio n  under d i f f e re n t  conditions# Jiaattiol was 
etevieusXy l ib e ra te d  shea  warn sodium cartecmsle was used# ftea 
l o s s . l a  weight su sta in ed  tey th e  compound varied  from % to  41#  
mnm. although the  f i l t r a t e s  con tained  te llu rium ' compounds# no 
p re c ip ita te  mm  prodnm 4  w&©a t m g  wars n e u tr a l is e d 'o r  
ac id ified #  I f  'the  o a ld a tio a  product has the shove e o a s ll tu tlo i  
i t  co n ta in s  JyS o f  C^K^TeOOtf * residue a f t e r  maxima 
eg tre e  lio n  was white f and on h ea tin g  slowly decomposed a t  
tmmpmwmtamM m mglm g tm m  about 1 to  111#* The- ro t ataxy 
powers ( i f  .say) o f  th is  m a te ria l could n o t tee determined# as  
no solwent could tee found fo r  i t *
" I t  I s  prnhBhla  t t e t  t'te  n -bu iy i t e l lu r in ic  ac id  was 
rammed by the carbonate , t e t  the d i f f ic u l ty  of doing'
in i s  completely w ithout fu r th e r  decomposition occu rrin g , 
s te m  by l ib e ra t io n  o f menthol, caused th is  iseited  of 
is o la t io n  o f the s i s a l s  te llu roxl& e to  be abandoned*
'A "fu rther attem pt to  i s o la te  t t e  te l ln r e x id e 'fm m  
the mmgl.a& mmm made by t r e a t ! ag i t  w ith  a i t r io  acid* In  
v im  o f to# p o ss ib le  'b asic ity  ©f the te l lu r ln ic  *aeid* as lias 
been found with, o t t e r  te l lm r la le  a c id s , i t  was considered 
worth try in g  to  remow# i t  a s  a so lub le  n itra te *  T te re s u l ts  
ob tained  were so e e e te t unexpected b u t extremely inform slive* 
The o r ig in a l ox idation  p rcd ae t d isso lved  e n t i r e ly  ■ 
bu t very slowly In. concentrated  n i t r i c  ac id  in  the co ld , and 
p re c ip ita t io n  ©ceurred on d i lu tio n  o r  on ad d itio n  o f  excess 
o f  a iroaia*  With cold  d i lu te  n i t r i c  mei d ,  however, the 
fXocculent mass ‘c&agul&ted to  s  p ss iy  s o lid  which hardened in
two days* A fte r washing and d ry ing , .a whit# powder, weighing
roughly 75S o f the  o r ig in a l ,  was obtained. I t  was in so lu b le  
l a  a l l  o rgan ic  so lven ts  t r i e d ,  but so lub le  in  h o t potassium  
hydroxide so lu tio n  w ith - t te  l ib e ra t io n  o f  menthol* On h e a t­
ing  the s o l id  decomposed w ith  ©cnsiderafcle effervescence a t  
tem peratures above I 2d°.
On an a ly s is  i t  gave 0 « j$ * 5 l 8 . * 5* ^  * l’s  » p§*§^* 
I t  thus appeared to  .te jL~$s#athyl n -bu ty l te l lu ro g ly c o lla te  ■ 
hydro& ynlIrate w ith  n - t e ty l  t e l lu r in le  acid*
*  or CKe anh^aridr 5 a . Tc .TcC°)S^,
which re tires  C -36-4- j j * 3fr-7 . *
'' o ■ '• ■"'.' ' • ' •'■■■■■ -v  ' •". ■ ■;■• -  1 '■' t ' ' :: '-.■■■
■' -  r ■';- :'■■■' ■ ;v .-■■■,■.;. . O
■o
07..0 "
/
* C ^ T e 009 * which reqaire s
0 m '$% kt M * 6.  OS* fe  « J7#7#i end confirm ation o f th is  was 
obtained. by His f a c t  th a t  I t  requ ired  thro® m olecular 
.proportion® o f potash fo r  so v ie t®  gapsmif ie a lio n . tM i  i s  
f u t te  a comprehensible product in  v im  o f  the f a c t  th a t  1>~ 
isenthyl jg»butyl te llu rog lyeoX ia te  • hyd roxyn itra te  was ob tained  
alone as the rem ilt o f the ac tio n  o f - n i t r i c  ac id  upon Jj.- 
muktf&l n~batyX te l lu ro g ly e o lle te  {m& la te r} #
T he. hydroxynlbrat® o f l-m eathy! n-bntyX ta llm ro - 
f ly c o l le t#  la  ev iden tly  analogous to  the d i-a -b u ty l te llu im iia  
J^d ro x y n ttra te  prev iously  is o la te d  and i t  i t  due to d ire c t  
ad d itio n  o f n i t r i c  acid  to  th e  basic te llu ro x id e  p a r t  o f the  
eesipiex ox id a tio n  compound* T to.j|~butyl t e l l u r i a i e  ac id  part* 
which p e r s is ts  unchanged from the complex, m y  o r . may n o t he 
chem ically combined, hu t o th er examples hare M en ob ta ined  in  
th i s  worlc o f a  b asic  te llu ro x ld e  molecule la  com bination w ith  | 
two a c id ic  m olecules. ■
I
This product o f  .the a c tio n  o f  n i t r i c  ac id  ©it tit© j
o r ig in a l  ox idation  compound was tre a te d  w ith co ld  d i lu te  j
7 i
sodium carbonate e o la tio n  in  the tope  o f removing the  a c id ic  | 
component® and time o b ta in in g  - the a telluroxld®  o r 'd ih y d ro x id e . 1
On t r i tu r a t io n ,  the s o l id  became f lo c o u le n t ana then coag u la t­
ed,' w h ils t  a d i s t in c t  odour o f menthol became n o tic e a b le . ■
A f t e r  one' to u r  the s o lid  was removed b y  f i l t r a t i o n  and washed i 
ihoremghly w ith w ater and a lcoho l. On an a ly s is  i t  then gave j
0 * \J3.05i 1 » $ .00j T® m 4f .§ ^ , ' This nay possib ly  be a
o f  the dlhydroxl&e o f jL-mea thy l ij-buty l te llm ro -
i# C ^T eC O Z I}^^00^ 00 req u ires  0 * %S*J|
» 7 .7af t#  * $&*&% w ith  the  d ii^ d rsx id e  o f j|-feulyl t e l l a r o -
ac id  O^H^feCOUjgC^CtXIE which requ ires C « 2&*0j 
5#05f f e  » %€*0ft s in ce  some o f '%k® m&t&ol had
1 completed the  -experiments made 
ox idation  produet o f jv-feuijl 
■r9 ■ the .neohanlea o f fo rm  tlo n  o f th le  
now fee considered* I t s  form ation 
g to  the same re a c tio n  as  th a t  which 
form ation o f the previous o x id a tio nwe haee seen -governs t
products* Some o f the U l l w x l d e  which i s  f i r s t  formed do
'V acomposes (as
and th is  ox id ises to  a
S ines the 
d ire c t ly  on the  pe: 
%~m@m th y l
•iiyour
/ to  g ive  ^ tellnrom e reap ta n , 
te ll& rln le  so ld  which combines w ith
--------------a  s tru e  lu re  which i s  supported by the p a r t ia l
s o lu b i l i ty  in  w ater o f  the  compoundt and by i t s  basic  reaction 
to litm u s since the telluronium  base would be f a i r ly  s trong  
compared-to the weal? te l lu r in ic  mold even i f  t h i s ’were a c id ic  
A ctually  i t  appears th a t O^H^TeOOr! i s  frequen tly  b asic  in  
reaction* Dmw 'found th a t te llu r& ce iie  acid  reac ted  w ith 
hydriodlo ac id  and Lowry has s in ce  shown th a t  te l lu r a e e t ie  
ae id  a lso  combines w ith  hydrochloric acid* fh e  t e l lu r ln ie  
acias- a re  thus Much more’s tro n g ly  basic  than w ith e r the 
eulpfciaie o r  s e le n in ic  acids* S elen in ic  ac ids can.for®  s a l t s  
w ith acids* however* as shown by K ra fft and Lyons ( Ber» .1596, 
2 J #%2%} who obtained the hydroxyn itra te  CgXIfj.Se£0) OB*mi 0^ *
TOi s  s trong ly  b a s ic  tendency la  undoubtedly one cause of the 
complexity- o f  the te llu rium  ox ida tion  products is o la te d  in  
th is  work compared to  those ob tained  when s im ila r  compounds' 
o f  su lphur and eeleaiu® are  oxidised*
" (b) Under  acid  co n d itions*
(i) with' n i t r i c  acid*
Cold d i lu te  n i t r i c  ac id  added In  excess to  l~menttiy] 
|t«butyl. te l lu ro g ly c o lla te  caused the e s te r  to  th icken  in  
f i f te e n  minutes* and converted i t  in to  a pasty  mass a f t e r  
th i r ty  minutes* s t i r r in g .  .After three days, w ith occasional _ 
s t i r r i n g  (warming s l ig h t ly )  *• the product was washed w ith 
successive q u a n titie s  of war® w ater. On • drying in  vacuo, .a 
glassy, so lid  con tain ing  n itro g en  mm produced*m*p*k2° .  I t  was,;
in so lu b le  In  w ater (though becoming a tie lcy .ln  air)'*  chloroform j 
and benzene* but so lub le  i n  acetone* a lcohol anil ether* 2n .
i
!
th ree  d i f f e re n t  preparations- the weights o f  the product I
obtained  were 112ft 120® sad 121® of the e a te r  taken*- ■ [
A nalysis o f th is  compound gave 0 * %2*$f k2 *$i 
1 « 6*7** 6*66 j f e  m and i t  appeared th a t  i t  was th e .
hydrexymi i r a te  of jL~menthyl n -hu ty l te l lu ro g ly c o lla te , j
C/oHtf
C * (< m )(S o p c H ^ C G ^ S e a  chicb  r e g a in s  C •  V*-7; »  * 6*74;
fe  * 27*7®* Confirm ation o f th is  was obtained by i t s  re< |tiirin |s
two M olecular p roportions o f po tash  f o r  sap o n ifica tio n  -  one I
f o r  n e u tra l is a t io n  o f the a c ld ic • hydrogen and one for, j
sap o n ifica tio n , o f  the e s t e r  group*
I t  l a  evident th a t  th is  compound l a  analogous to the!
d i-n -b u ty l te llu roaiu ia  fcydroxynitrate s im ila r !?  obtained* l a  j
;
i t s  form ation*' ox idation  o f the te l lu r ib e  occurs* hut t h e .
telluro& ide produced i s  again  no t is o la te d  sine® i t  combines-'
■ . ii
w ith the excess o f n i t r i c  acid* I
Several attem pts were made to is o la te  the tru e  |
te l la ro x ld e  from this. h?droxynitrate* f i r s t l y  the e f f e c t  o f  |
h ea t was .tried* tinder normal p ressu re  the Melted compound j
decomposed'e i th. effervescence a t  ii*0°’f the odour o f menthol j
being fbeerved*. IJnder a p ressu re  of 20 mm* ' i t  was heated a t ’ j
lOO*5 fo r  one hour* Ho apparent' change in  the compound was j
observed and only a n e g lig ib le  lo s s  o f weight recorded* j
i
n ev e rth e le ss  menthol was again  lib e ra ted *  ilma showing th a t  i t ;
%m im possible t o .remove n i t r i c .a c id  by t e s t  w ithout o th e r 
deooaBEpositioa occurring*-
Attempts ware then mad# to reiiov# n i t r i c  ac id  by 
.means Qt amines* .
Squiiioleenliir p roportions o f the' feydroxyal t r a t e  a te  
a n il in e  were Mixed in  dry ether* A fte r two m inu tes. th#- e t t e r  • 
so lu tio n  -became opaque* a te  w ith in  f iv e  minutes a- f lo e e u le n t 
p r e e ip i t s te - o f 'a n i l in e  n i t r a t e  wm  obtained* (A niline  n t l t e e  I
• separately prepared was found to  t e  in so lu b le  in. ..dry ether*  . 
chloroform*.'bense^ie a te  petroleum  ether*  t e !  so lub le  in . 
an ilin e* ) Various attem pts'w ere.m ade 'to remove the a n i l in e
i
.n i t r a t e  and to is o la te  the  te ilu ro x ld #  from the e th e re a l 
so lu tion*  s@ve.fmi p ra c t ic a l  d i f f i c u l t i e s  being encountered. !
• T te n e s t  m co essfh l r e s u l t  was ©blai&te by p ip e ttin g  o f f  /the 
e th e r  which was them evaporated in  a  c u rre n t o f  dry a ir*  T te ■ ; 
reaidue 'Obtained* equalling in  weight about ^  the 
isy d re jy u itrs te  used* could no t hm caused to so lid ify *  - then 
the e th e re a l so lu tio n  was d ilu te d .w ith  p e tro lmm  e th e r  and '
allowed to  s ta te *  sm all q u an titie s , of. m white so lid  were
,
deposited* This s o lid  was removed* wasted and dried* I t
'd e c o lo u re d  on M ating  to  12$®* com pletely decomposed bmlm  
170° f a te  was in so lu b le  in  water* b u t so lu b le  in  a lk a l i  (n o t 
l ib e ra t in g  -aniline)' a t e - in  acid* U
Since th is  was possib ly  the d esired  te llu ro x ld e*  
fu r th e r  experiments were made to  f in d  more s u i ta b le  so lv en ts
fo r  i t s  p rep ara tio n , The ad&ition  o f an e<pl© oleeular amount \
\
o f  a n i l in e  to the  l ^ r o j ^ n i i r a t e  in  dry chloroform  gave, -after
i
removal o f  a n il in e  n i t r a t e  and evaporation  o f the  chloroform , | 
■a residue  which on t r i tu r a t io n  w ith  petroleum e th e r  s im ila r ly  j 
gave m. mmXl amount o f whit® powder* ( th e  use o f dry baasene j  
a s  a so lvent d id  not perm it o f q u a n tita tiv e  removal o f j
a n i l in e  n i t ra te * )  ■
Ho reasonably la rg e  y ie ld s  being ob ta ined , 
d iethylam iae was t r ie d  i n  p lace  of an ilin e*  then  
equissoleeular q u a n ti t ie s  o f dietlgUuBlM and th# kydroxy ititra ii 
were mixed in  o ilie r , a la rg e  w hite p re c ip ita te  immediately 
formed* f h ls  was removed a f t e r  stand ing  one hour*, 11 • weighs* 
f a r  more than the c a lc u la te d  weight o f dietbylam ina n i t r a t e  
to- be expected, and on exam ination i t  was found to co n ta in  
te llu riu m  and n itra te *  I t  had m*p*£©5°ji*# and although 
la rg e ly  Inso lub le  in  w a te r , was so lu b le  in  potassium hydroxids 
g iv ing  a  so lu tio n  which evolved menthol on warming. About 
one h a l f  o f  i t .  d isso lved  when i t  was washed, thoroughly w ith  
w ate r, th e  s l ig h t ly  a lk a lin e  washings apparen tly  con ta in ing  
dlethylam lne n itra te *  The remaining w hite s o l id ,  on h ea tin g ,, 
began to  decompose a t  about 210° ,  an o i l  s e l l i n g  o f te l l i t t id f  
condensing in  the  upper p a r ts  o f  the tube, j
. This, w a te r-in so lu b le  so lid  gave on a n a ly s is  0 *2%*4j! 
1 * 4*601 Te ** §5*1^* I t  I s  c le a r  from the an a ly s is  and from!
I
t e s t s  made th a t  the meathyl group a t  l e a s t  had been removed, :
and* fee re s u l t in g  product would appear to be fee
Gt+h<f
* te llu ro x id e -s a l  t* Bu*Te(0)OH2GOQH {BufeOOIf}^, will eh '
■requires 0 * 2%«2; S » fe63# Te * 55*^1*
In  a l l  proha M i l t j  fee f irs t-fo rm ed  c&apotrad ' 
mentioned above {aup*203o<|} was an ad d itiv e  "eompoundi o f fee
hydroiynl i r a t e  -and d iethylam ine. On fee  subsequent treatm ent
. . . .  • £
w ife  w ater, fee  d ie  thy lamina n i t r a t e  became detached and j
■ ' ’ ' \
passed in to  fee f i l t r a t e ,  sad e i th e r  a t ’th i s  time o r - la te r  in
fee reac tio n  fee menfe?l e a te r  group wasr hydrolysed# The 
re su l ta n t  te llu ro x id e  was no t iso la ted ' s ince  i t  behaved as in
fee previous oases wherein p a r t  o f i t  wa*.decomposed. to  g ive
r i s e  to  n~butyl te l lu r in ie  ae id  w ife which fee remainder
~  Du ^011
eoisblnedt~ ^ T t  • IfelM  —~—>
Mena02OH^. x fCO^  . - ■■
— BuTe0Ci I2000Ii
‘ " ■ 1 
m  ' * l
^  ^  Ba.Te*B {#EOOQ*€HO) ~ ^  BuTeOGB !
11000. ®  1
and ~ >A?~3 * 2 BuTeOOa ^  BntiAsi^OOM (BuTeQOH)* 
' BOOCUCBg
( 11) VI tli hen gov 1 peroxide., ’
The a c tio n ’ o f bensoyl peroxide on fee l iq u id  
jL-menthyl e s te r  o f n~butyl te llu ro -* g ly co llie  ae id  wee 
exp lo sive , bu t an equlm olecular m ixture made in  chloroform - 
so lu tion . gave a slow er re a c tio n , s l ig h t  hea t being generated. 
The Mixture was re fluxed  fo r  one hour on fee ateam -bath, and 
then l e f t  sev e ra l days fo r  fee so lven t to  evaporate a t  room
oor ife a-nhydricie  ^tine 4» —
Bit. 1e (CHj.tot ^ch)CQH*Co,.) lOhtck
Ke^uir'e5 C= ■S'7'/7 »■  ^ '^^ '7 ) " 20-4^  .
or
temperature* A p a le 'o range-yelloe so lid  o f m*p*12§-60 
re su lte d  which was th e n 'ta i le d  w ith  e a te r ,  in  which i t  wee
in so lu b le , to  remora any f re e  benxoie a c id , daring  which a
s lig h t, odour o f  the sen thy 1 e s te r  and of menthol was noticed*
oHie white compound thus obtained had a  u*p* o f  133 $ sad  was 
so lub le  in  alcohol t a t  in so lu b le  in  petroleum  ether*
On an a ly s is  I t .g a v e  0 •  57*2 * M * 6 *7 5 * 
which’ agrees w ith  the em pirical formula O^pB^O^f©, suggesting 
'th a t  a condensation product had been formed* I t  tints appeased 
to be-a fcydroxy^benaoate o f j^m enthyl |*-»batyl t  e l l u rogly 
asso c ia ted  w ith  a molecule o f benxoie s a id ,
0^ *  TeCO p ) * OQgQigff* CggCX^iQgj c*Ctfgg000a ‘ w hich ' re cp ire s
0 '*  5S*2| H * 6*601 Te * 13*5^*;sad i s  thus la rg e ly  analogous 
to  th e  fcydroxynitrates p rev iously ' obtallied*
I t  appeared s tra n g e , however, th a t  an ad d itio n a l 
molecule o f benzoic ac id  was p resen t which should have been 
removed by b o ilin g  w ater u n le ss  chem ically combined* .fhe 
substance was there fo re  t r i tu r a te d  with, excess of sodium 
carbonate so lu tio n  when i t  slowly became pasty  and coagulated . 
At t e r  stand ing  fo r  th ree  days there  was a p a s te  a t  the bottom, 
mn o i l  on the su rface  of -the" a lk a l in e .l i q u o r ,■ and the odour o f 
menthol was prominent* Since hydro lysis  o f the e s te r  had 
ev iden tly  begun, i t .  was warmed f o r  sev e ra l hours u n t i l  a l l  
©dour o f menthol had' gone* A c le a r  liqu id , remained*
‘ A c id if ic a tio n  o f the l iq u id  w ith hydroch loric  ac id  
gave a copious white p r e c ip i ta te ,  la rg e ly  -  bu t not wholly -
so lub le  in  excess o f acid* "The re la t iv e ly  assail Inso luble  
p o rtio n  was removed arid Id e n tif ie d  as hen2Qic acid* The 
f i l t r a t e  was made a lk a lin e  and ex tra c ted  w ith  successive 
q u a n titie s  o f e h la ro fcm v  hut till a e x tra c t contained no 
m ateria l time, shoeing th a t the  te llu riu m  compound ~ as w ell 
as  the remaining f re e  bensolc ac id  «* formed a. sodium s a l t  
(o r ,  which was le a s  l ik e ly ,  was- in so lu b le  in  ch lorofom ) * ■
• fh e  m a te ria l was f in a l ly  separated  from the 
l ib e ra te d  bensolc acid .by  the fo llow ing means* The l iq u id  ■ 
was re a c id if ie d  and both the ac id s  shaken out w ith ether* i
The e th e re a l so lu tio n  was d ried  over sodium su lp h a te , most o f
th e  e th e r  d i s t i l l e d  o f f ,  and then l e f t  to evaporate a t  a i r
I
temperature* The white s o l id  remaining was then ex tra c ted  j
w ith petroleum  e th e r  -  in  which bensolc n o id - is  so lub le  -  j
end a white powder remained*
This new product had no tru e  m elting-poin t, but 
began to  decompose a t  about 140°, tu rn ing  brown.- I t s  
s o lu b i l i t i e s  were as mentioned above* On.;analyst* i t  gave 
C m pS*3|"lI To » and i t  was thus ev iden tly
a s l ig h tly  impure sample o f the dlhydroxid© o f  n~butyl 
te l lu ro g ly c o ll ic  a c id , O^H^Te(OH)^CH^COOH, which req u ires  
0 » 26*0 ; a  •  5*05; ?e » 46*0^ .
The is o la t io n  of t h i s 'hy&roty#t i e  product tends 
to support the  form ulation o f the o r ig in a l ox idation  eoepound 
The mechanism o f the form ation o f the ox idation  
compound i s  th a t  probably perbeaso ie  and bensolc ac ids mm j
6%.
f i r s t  formed by hydro lysis  o f  th e  beasoy 1 peroxide* Urns a-
e # 5 *c \  0 8
o
Oca- e'■j* >
0
and th a t the perbe&zoic ac id  them converts the  e s te r  to  the
O0:n?@s;ponding te lia ro a id e ,. th u s :-
■./>
c%iSj?Te:s%co20toa 1:5 ♦ Cgiic.e-o-oa
c^ r.cj ? Te ? ca2oo2o1Qsi13 ♦
L*»O ■ '
This te lln ro x id e , however* i s  no t is o la te d  as  such* but s a l t
formation- occurs between the b as ic  te llu ro x ld e  and the two 
moleemles o f benaole ac id  p re se n t.
1
¥
h. The ox idation  o f  the d i - l - f a e n t h y l  .es te r, o f  
t@lXurodiseet.io ac id .
.flie form®%ion o f a dl-j.-menthyX e s te r  o f te llu r© -
^  ‘d iace t i c  acid, as a by-product in  the p rep ara tio n  o f  I-rrmtfegl
n-feutyl te llu rog lyeo ll& .te  lias a lready  keen d e se rt feed in
se c tio n  I* I t  was re a d ily  obtained i s  a lemon-yellow
«  oc r y s ta l l in e  s o lid  o f • &* p« §o # whom s a p o n if ic a tio n  value  was
• in  agreement w ith the formula. feCcil^QC^Meal^, sad-whose
carbon, hydrogen and te llu riu m  eon te a ts  were approxim ately
the ca lc u la te d  values of the'sam e formula* fiie a n a ly s is  i s  
a c tu a lly  in  c lo s e r  agreement w ith th a t  required  fey 
0 ^ in s te a d  of U ^ e  -  and since  the- product was a w ell defined
c r y s ta l l in e  compound which would fee expected to fee pure and 
s in ce  analyses repeated  on d if f e r e n t  p rep ara tio n s gave good 
agreem ent, the p o s s ib i l i ty  of th is  ox idation  eonpound m ist 
fee considered*
Morgan and Drew l«y«c» 3» *1^25*534) is o la te d  te llu ro -  
d iace t i c  ac id  as a c r y s ta l l in e  compound, so lub le  in  w ater mm 
sev e ra l organic so lv e n ts , and they s ta te d  th a t  in  m oist a i r  
(o r  in  aqueous so lu tio n ) i t  slowly ox id ised  to a c o lo u r le s s  
in so lu b le  oxide* This was described. - as oxy te llu rod i& eetie  
acid  because reduction  fey b isu lp h ite  regenerated  t e l  lu  r e -  
d iace t i c  acid*. . th e  p re se n t expound showed a tendency to  
o x id ise  in  the presence of m oistu re , which supports the  view 
th a t  i t  was the telluric*©. An aqueous so lu tio n  o f sodium 
b is u lp h ite  warmed w ith  an a lco h o lic  so lu tio n  of the compound
caused profound reduction* aa odour o f  Isydrogea i t l l u r i d s  
b ein g  apparent, saa s » #  te llu riu m  being d ep o sited . I l i i  type  
©f decomposition i e  ev id en tly  d if f e r e n t  from 'th e  red u c tio n  o f 
Morgan e.n4 I f t i ’a o x y te llu re d ia e e tle  acid* ■
i o t i t e  In s e e t ie  e e l4 so lu tio n ,, M i read ily  mmScreen t  oxlOatlam 
e lth  hydrogen perostde (se e  hele*)» I f  i t  was already' an
.e*:idlsed compound it© fo m a t im  tm^Ser the  exg&rlment&l 
co n d itio n s  , employed l a  no t e a s ily  mmpreimmSm®, un lees 
e a td a ilo n  in  a i r # mm^ k m» teorgmm mt.4 P ree mention* uaa. o f  m 
rap id  n a tu re . ' I f ,  however* i t  mm %lm teXMrici®. 
VetC^CO^ea)** formation i s  re a d ily  explained* I t  i s  
a lready  taowii th a t  i t  I s  p o ss ib le  by vary ing  the  eo n d ltlo n s
*** *** w # u  ** m s  mtx * » « * » •  « • * * * « • •  a ,s% »  a , ^ ,
f mte* f to be obtained on breafciag mmn tbs' compound
s K * /S5 '
«MTI '
S f though tbe y ie ld s  May be small* I f  fe llo w s, 
therefore, that the groups l . | # 1^, must each.possess *m& ■ 
degree o f mobility*. Thus, deco^& sltien  probably occurred.**' 
fe llo e * i~
Vha substance d id  .not l ib e r a te  led ltie  from notassium
'M**£OdJ&fta& «. > S ^ te .c a fg C ^ 1^  *
and
/  - ^ r rWan - n r
Ih ea  BKaiaeo2aea ♦ m vca jC O Jtea
MenmgCBg ''CBgOQ-Ska
> T«
XH^COgMen
^ € % e 0 aie n
♦ Bn.Br
■Oxidation o f t h i s 'e a t e r  mas e ffe c te d  %  hrdrogem
peroxide* a f i i i te  losorphous so lid *  f&*p*£3~92°* baing produced 
^ a n t l t a U v o  o x id a tio n  was attem pted* t l t r a t l a g  w ith  e i th e r  
h^drOigeo' peroxide o r  potassium persas&gamat e under vario u s 
conditions*  M t mo d e f in i te  r e s u l t  could, toe obtained* th e  
« h it*  ox idation  product was in so lu b le  i a  meter* d i lu te  ac id s 
o r  a lk a l ie s ,  mad'acetone* tout erne so lu b le  i a  most o th e r  eca&cm 
so lv e n ts . l a  f a i r l y  s trong  s e e t ie  acid  so lu tio n , io d in e  mm 5 
l ib e ra te d  tor - i t '  frcwr potassium  io d id e . S im ilarly* wanting I t  
w ith  hy&robrostle s a id  caused, the evolution, o f toroinin s .  I t ' vas 
ree ry e t& llised  from alcoho l and w ate r.
if »  ?#5^I * • '«  24*5$ . tellu rom e {Cil
re q u ire s  0 * 52 .1 ; a  » 7*-60| Te ** 2}+1g, tout when toydruted as
This hydrated form stay a lso  to© w r it te n  ^TeO.UDOi! and proba&y 
re p re sen ts  the come t i  tutlom  o f the ox idation  compound s ince  
m oisture was evolved w ith  e ffervescence  on heating, to  about
a tio n  in  th is  war 1® analogous to  the * te l lu ro x id e -s s l ta *  
p rev iously  o b ta ined . J,m attem pt to remove the w ater
ilu a lja ls  o f  th is  o x id e tto n  product gave c  * 5$*3l
l a  Sa f@0a. l a0 i t  re q u ire s  a  * 50. 5 ; if * 7 . 715. f e  » 22*$$.
14S°* end ms s ta te d  i t  ox id ised  hydrlod ic  ac id , i t s  for& ul
com pletely, fey h ea tin g  a t  atoout 1J0-1l»0o fo r  one h o ar, showed 
th a t fu r th e r  decomposition occurred* wmuthoX being  libera ted #  j
.  ! i
I f  Ilia o r ig in a l  e a te r  wore the .te lln rM e *  #%ui- 
m olecular combination w ith i t s  o x id a tio n  product n ig h t occur 
tfcuat- % fo  * t^ e < 0 ) la %  2 l af e .0  * % 0  * •••* •« •( i )
If*  however* i t  were t$m oxy-cempouad.:&aT e * * eq u l- ,
m o l e c u l a r  . c o m b i n a t i o n .  w i t h  t h e  o x i d a t i o n  p r o s f u e t  m i g h t  o c c u r  j
i
thus*- l2 te .0 . f e %  ♦ 5 Sgfe*0 ♦ .H&0 ♦*.CU)i
( In  e i t h e r  ease* subsequent deco a^o sltlen  o f th e  'te l lu r id *
. t tmm formed i s  probable#}
e th e re a l  so lu tio n s  o f  the  two eosipounde wore mixed in  p re -  
.p o rtio n s ca lc u la te d  oa the eeeond assumption* fM s  would mean' 
-that* in  the event o f re a c tio n  ( i )  o eeu rrtag r  excess o f  the 
o r ig in a l  e s te r  would he present* B e-.v isible a c tio n  took jiac% 
but the  s o l id  recovered, oa evaporation  o f the so lven t was a 
p a le  fellow ' easy eubetaoee o f  &•$#&&*** I f  e x tra c tio n  w ith  dry 
acetone* a la rg e  p ro p o rtio n  of. the o r ig in a l  e s te r  wee recover­
ed* and a  q u an tity  o f  $ s e t  iM t®  mmorphmm powder* in so lu b le  
1&-acetone but so lub le  In  e th e r  .and petroleum  e th e r  was .obt­
ained# On Seating* i t  evolved w ater and molted a t  1%5°* I t  
may be deduced from the recovered excess o f  th e 'o r ig in a l  e s te r ' 
'th a t re a c tio n  ( i )  had probably occurred and th a t the o r ig in a l ' 
compound was consequently th e  te l lu r id e  %f@* .
I t  thus appears th a t  the o r ig in a l  .substance does no t' 
con ta in  oxygen attached to the te llu riu m  atom* b u t la  the  d i- . ; 
jL~iieaibfX ester  o f te llu ro d ia cetlc  acid* f e {OHgCOOCjqP -* 5 ) g » .:
perhaps s l ig h t ly  impure*
\ t n  th e  same way ’ th a t  th e  a i- j t-m e a ib y i a s te r  o f 
ie lla ro O ia e e tic  ac id  was ob tained  from the Jt-menthyl e s t e r  o f
. j
4i- ji- lm ty i te l lu re t in e  bromide, the 41-e th y l  m t m  o f  t s l lo ro j  
d la c e tie  a c id  was obtained from the corresponding, e th y l e a te r  
i t  was is o la te d  a #  hard* reddish-yellow  c r y s ta ls ,  but attem pt! 
to  reery  S ic i l ia #  i t  from various solvent® always re su lte d  in  
the form ation  o f  a- a M te  lo a d a b le  powder# I t  appears- th a t  
th is  e th y l e s te r  was more re a d ily  ox id ised  by atm ospheric 
oxygen tham was the. J^-mentOyl. e s te r .  This ox idation  i s  
apparen tly  more proaiouoced than the  oxidation., which Morgan 
and Draw observed o f  the  . te l lu ro d la e e tie  a c id  tn  o jy te l lu r o -  
Oise#t ie  a c id , whereas the  ox idation  o f the 1-iaentliyX t e l  loro* 
d ia e e tic  a c id  i s  le s s  re a d ily  e ffe c te d  by air*.
7 * .
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( l a  th is  sec tio n  I t  has been found necessary to  in c lu d e  
a l l  the experim ental data*)
Brew ( 0*S. a 1 3 2 6 » pr epar ed the c y c lic
-T e d ,—  ^
compound 10jtO d ieh lo ro  phenoxt e l l u r la e by
— To—
— -0 —
the in te ra c tio n  o f te llu riu m  te tra c h lo r id e  and diphenyl e th e r ,  
and subsequently redmeed i t  to the p h e n e x ta llu rin e •
w ith  potassium  sselaM su lph ite*  l a t e r
{J*0 *3* ,1g2$>511) he compared th is  w ith  the corresponding 
sulphur and selenium  compounds*
■ i t  was thought th a t  i f  the hosologtie o f the above ■ • 
c y c lic  phenox t e l l u r i m  could be prepared where su lphur rep laced  - 
the oxygen a to n , the r e s u l ta n t  pfcensw lphtellurine might bo 
co n v e rtib le  to a £ulphoxl& e~tellnroxide • ^ r O
which could e x i s t  in  c is*  and t r a s s -* 
isodific&tion* ■ The fo llow ing  d esc rib es  - “*0
the degree to  which .this a ttem pt succeeded*
Tellurium  te tra c h lo r id e  was re a d ily  prepared accord ing  
to p r a c t ic a l  ae ta il©  k indly  supplied  by Br* Brew* Jya a ttem pt 
-to prepare d iphenyl su lp h id e , which was t o . re p la c e  the d ip h e n y l. 
e th e r  o f b rew 's experiment®, was f i r s t  made according to- the 
d isso  method o f W^ntzBeh and F reese tBer* *lSf$«2S»3257) 
but the th lo d la so  phenyl e s te r  which was su ccessfu lly  ob tained
exploded. when th e  compound. warmed to  mrmr® th e  n itro g e n ff 
although I t  had been l e f t  sev e ra l daya to  perm it the slow • 
evo lu tio n  o f n itro g en  which the s u i to r s  s ta te  should occur*. J
The standard  -netho4 which depends on the in te rn e t  Ion o f j
lodohenserts w ith  sodlua> -thiephenats was t tmn su ccessfu lly  
employed# I
th e  f i r s t  Sxperlssent to  b rin g  shout in te ra c tio n  
between, te llu riu m  te tra c h lo r id e  and diphenyl su lp h id e , made on • 
the  lim es o f toew*s experiments* stowed th a t a  tem perature . 
s u f f ic ie n t  to  d riv e ' o f f  the hydrogen ch lo rid e  caused profound 
dee^sposlticm  to.occur* Xu Urn second experiment a  -mixture o f 
te llu riu m  te tra c h lo r id e  and diphenyl su lphide was heated  under 
reduced pressure* ■ % drogen c h lo rid e  was s te a d ily  evoXved, the 
h ea tin g  being continued  u n t i l  a  t e s t  portion , o f  the product 
s e t  s o l id  when cooled* The. « X t*  a f t e r  washing tto reughly ,
' I
w ith  e th e r ,  was e x tra c te d  w ith  ace tone , and a d a r t  brews* sem i- 
s o l id  product ob tained  on evaporation*
C hlorine was paaa#d in to  a p o rtio n  o f - t h i s ,  dissolved! 
l a  chloroform , u n t i l  the white- p r e c ip i ta te  which f i r s t  formed 
was redissolved* W&ea the so lu tio n  mm tmmn to  dryness a 
pale'brow n s o l id ,  m*p*&6°, was o b ta ined , con ta in ing  te llu riu m , I
su lp h u r, ea€ much c h lo r in e , and so lu b le  in  most o rgan ic  . j
so lv en ts  though in so lu b le  in  water* This mm  p robably the  j
!
I t t ra c h lo r id e  !
th en  an attem pt was made to  r e a r y s ta l l i s e  th i s  '
o r ig in a l  brown m ateria l, tm m  e th e r  and acetone*- a few grama o f  !
blade ponder were © lli ia ii l  ’su l the  resiaSn&er eould not 
sep a ra te  tm m  the- so lu tio n . - f l i ts  blsclc powder contmtoed 
t e l lu r i a n ,  su lphur and ch lo rine*  ®n& m  ana lyst.» (found
-0 « 45* 11 jf « 5#tfcf}:' app#«r0d to  approximate to  the  compound j
f i l t r a t e  from IM i powder gave'*  brown ee& i-so lid  ©a 
e rap o ra tlo a  u h ieh  was then tre a te d  w ith aeetone-and water* A 
bolfcy f lo e e u le n t white, s o l id  was formed,' eontaiiig  t e l lu r lu p * ' 
em lptor aad e h js r ia s ,  and see  in so lu b le  l a  n ea rly  a l l  organic 
so lv en ts  h a t sp arin g ly  so lu b le  la- o lito rofom , t o  an a ly s ta  i t  
gave a  « |S.*2| II •  2*2%f 01 « 1H*4|S* th e  d ie h lo rid e
sup*202®* gsves**
@|* ©m rec ry $ ta llie im g  from chioroforia and a lc o h o l, m 
■ ecngwund o f  *t#p»202% apparen tly  unchanged though now ' 
In so lu b le  l a  Chloroform*
» *  on r e p re e lp i ta t lo n  W  a c e t ic  ac id  from 11 so lu tio n  l a  
a lco h o lic  p o ta sh ,’ an apparen tly  -  but probably ;
m m  pare ~ ee&pound o f  ■ |
e}* on trsa tm n t/e i^ k .iu rd ro g eu  peroxide, am apparen tly  
«gfcaag#d compound o f  a.*p»205°« ;
d}* a f te r  passing  ch lo rine  In to  .a suspension in  
el&oroferm u n t i l  the eopioua w hite p re c ip i ta te  re s ic s e lv - j  
cd* and e rap o ra tln g  the solution o b ta in e d 'to  dryness* a j 
w hite so lid  o f  m*p*2-d°* |
wHiA r e t i r e s ’ 0 * %6«5i & *  2*5SS* fh e
P o rtio n s  o f th is  c lioh lo ride , obtained thus w ith
M t& r am unsuccessfu l a ttem pt te d  te e n  mate w ith  
egeeous potest* ■ to  remote the ch lo rin e  from ttm  41 e h lo r ld e 9 
ms# was thenm sde o f  petaasitim  m etah lsu iph lt*  a s  ln'.:£ree#s 
experiments* employing similarly* mm aqueous so lu tio n  o f  two 
m olecular p roportions o f tills  reagent* Bvolutiom o f  su lphur | 
d iox ide occurred a t  room tempera ta r s  f o r  one to  two tears*, 
ch lo rin e  teim g found in  the f i l t r a t e  a f t e r  removing the  t e i c ^  
red  seml«solld« f h i s ' sem i-so lid ,' w hite hardened o.a standing f 
was foaM  s t i l l  to ’ eon ta la  te lo rim # , mad on. a n a ly s is  gave
42*0; E m 2* £41** I t  tints ap p m m a  to  be a m ixture o f
f a d
S
JT .f@——■and
i —
* in d ic a tin g  th a t
the reduction  was ineoi^pfete# Treatment w ith  a la rg o  excess 
o f m e tsh lsu lp h tte , and standing  rnan^ r h m m  w ith  oeeasioa&l ' ■ 
warming and s t i r r in g *  gave fa r th e r-e v o lu tio n  o f su lphur 
dioxide* The p ro d u c t, ..removed when evo lu tion  te d  com pletely 
caused* was s c t i i - s o l l i  umi red~brom in  colour*
This m ateria l*  con ta in ing  110 ch lo rin e  and hence 
presumed to-be the  fu l ly  reduced compound* was intern up in  
acetone (a  sm all amount o f  In so lub le  m atter being  removed) 
ana tre a te d  w ith  excess o f  hydrogen peroxide*;' fh e  w hite so lid  
product* on removal aM  4 *yi**g, had m+p.2520 , sad s e e  |
In so lu b le  In  e l l  th e  oow oa organic solvents* i t  did mot . j
l i t e r a t e  iodine when ahetem w ith-potassium  Iodide s o lu tio n  * 
b a t i n  the .p resence 'of a c id  i t  appeared to  form mm iodide* j
A nalysis gave 0 » 3$*d; E » 2*72?* ffce su lphoxlO e^tellu roxlde
■ To* T®
# the etilph- te llu ro n e -rSS
fC —
o r the  telXnrl*eoXphone «r.*"w'sv
C all-w ith  obviously
w  0 toe same an a ly s is )
req u ire  0 m %1. J |  if » 2 .35^* The sulphoae~ te llu ro n e
: I r e t i r e e  © * >8*%; II » Z*i6%  I f  the '
■ c r O compound contained  e i th e r  e  eulpisoft© •
group p lu s  a  ie llu ro x td a  group o r  a te ilu ro n e  pliie a  ®ulph~ | 
ox ide , i . e .  Cf^gTe*©*©^ * then I t s  a n a ly s is  would he'-© * 4H^
S * 2 .251S* ■
The mrfeoft f ig u re  ob ta ined  favoured the aulphene-* 
te lltx roae fo rm ula tion , hut the e f f e c t  o f  hydroh reeio ' eo id  was
investiga ted*  Since n e ith e r  a s u lp h i te ,  sulphone, no r 
t e l lu r id e ,  w i l l , f e r n  e-dihrom ide h& the  ac tio n  o f  hy&robromie 
gold* hu t a sulphoxide o r - te llu ro x id e  w i l l ,  a p o rtio n  was 
t r i tu r a te d 'w i th  excess o f  s trong  fcydrobromie a c id . (There i s  
**© d e f in i te  evidence as to  whether a  te llttro a e  w il l  o r 'w i l l  
n e t  form a dibromlde b j  -the a c tio n  o f  hydrohroeic a c id ,  
although kowry ob tained  a dibromide and triferomlde by the 
a c tio n  o f  hydrobromle ac id  on what Vernon regarded as a 
te llu rone*} A p a le  yellow p aste  re a d ily  forsied to  the co ld , 
and a f t e r  e x tra c tio n  w ith  chloroform  gave a lemon-yellow 
s o l id  a* p .130°.
A nalysis o f th is  braffiide gave 0  ■ 2^ .6 ; It s  2. 0f j
7 7 -
Br m Sinae-CjgH&TeSSjej* re -fa ire s  C -« JO*S| M » t#7?i
Br •  3%.€r% w h ils t  re q u ire s  0 * 22*61 II * t#t'7f
Bp m $0*£ff an€ re q u ire s  C * 2S»£; 1  » t*SO|
Bp » 51*5$ i t  i s  ev iden t th a t  t h i s  d e r iv a tiv e  mmm a JJ-* 
bromide*'&tid i t  i s  probable th a t  the ox idation  product 
'con tained  e i th e r  a  snlphoaLide o r teXXuroxlde group.only#
th e  r e s u l t s  o f  th i s  in v e s tig a tio n  suggested th a t' 
the  su lphu r and. te llu riu m  atoms is. these  e jrc lla  compounds 
would r e s i s t  system atic  oxidation,. a s i  th a t  th e 'c o u rse  of 
ox ida tion  would Be extremely d i f f i c u l t  to  follow*, fu r th e r  
a t  tempt a to i s o la te ' the ox idation  products were th e re fo re  
abandoned* . ■
(X% was mxiortmmt®  th a t  no .re liab le  te llu riu m  
determ inations could l a  Made os th ese  cowpoiuids# A ll usual 
methods o f decomposition were employed* hu t upon red u c tio n  . 
o f  the products to  .p re c ip ita te  te llu riu m  i t  wee ev id en t th a t  
complete destruc tion , o f the  o r ig in a l  molecule h ad •so t bees 
effected#}
s l  j j .
From the work o f  le d e re r ,  Brew an€ lowyy to g e th er 
with the work described to the present thesis* a number of 
conclusions can be drawn concerning th e  type o f quadrlvalency 
which te llu riu m  e x h ib its  in  I t s  o rgan ic  compounds*
s a l t s ,  o f to# ty 1"^ **» e X ,
which have previously Been prepared have generally been found
to  Be f a i r l y  stab le*  l a  the  p resen t work the  examples ' 
described  sssy be s a id . to  be g en e ra lly  .s tab le  but th e i r  degrees 
o f s t a b i l i t y  wary* The J»<"»meathyl e s t e r  o f &l~n~biityl
to lla re tto @ h ro ii.id e , O^llj ♦ -.'
I f  was one o f th e  most
s ta b le  compounds o b ta in ed , rem aining'unchanged- over.'a period .
o f  year#! the e th y l e s te r  was le s s  s t a b le ,  and the  phenyl'
e s te r  l iq u e f ie d  in  the  course o f a  few weeks* Methyl di-m~
v  « »
'butyl tolliiraniUM iod ide  ■+
1 was is o la te d  to  
e fya t& llln*  form and remained unchanged a f t e r  two years*. I t  
i s  ev iden t th a t toe s t a b i l i t y  o f te llu ro n iu a  s a l t s  i s  s im ila r
bromide .
obtained by P ope  and HeirHIeC loo* elt»l
which can be Iso la te d  im. so lid ' fo rm  b a t  'decompose on long 
standing*
te l lu ro n lam s a l t  so to r  'reso lved , decided th a t  to© te llu r iu m  
atom in  these  s a l t s  has to© ; te tra h e d ra l co n fig u ra tio n  l ik e  ii
^ued rtv a len i sulphur* B u m ta ll and Sn m m x  {«f .*0*3»,* 1330»229) 
concltided froii paroehor measurements th a t  d i-a ry l  tellu ronium  
d ik s lld e s  possess a non-pole? s tru c tu re  in  ©hick each halogen 
a t om i s  lin k ed  by a s in g le  e le c tro n  to  the  -central te llu riu m  
a t m t thereby oosspleting I t s  octet* Bhatnagar end h a M rt 
{%*fhyglk measured toe magnetic s u s c e p t ib i l i t i e s  o f
d i-a lk y l te llu ron iuai d ih a lld ea  and deaided th a t there ®as no 
evidence f o r  to© s in g le  e le c tro n  tend  in  tftsse compounds* Very j 
recen tly . Singh and E rischea fJour*lad*Chem*Sac* *19 55*7 1 1 ) con-j
eluded from paraekor measurements ^ o f - c e r ta in  d ia lk y l to&uionfea|
. ■ , • | 
d ih a lid e s  th a t  these  compounds possess- a  te llu r iu m  ©torn s i  to  |
four normal eeesle&ciss and a "lone*-'pair of electrons* fkus j
i
no a a tla fa e io ry  agreement has been reached* j
p resen t work, e*.g* those already  m entioned, s e re  e v id e n tly ’ 
tru e  s a l t s ,  toe  - te llu riu m  a tom posses s in g  to re s  covalencies | 
and one electroY alency. The d i-i|~ b a ty l te llu ron ium  d i-io d id e ., i
ag a in , appeared to .b e  ion isab le*  Iven toes© compounds, feosewgsii
lo s ry  and G ilb e r t ,  b y  to e i r  .reso lu tion  o f toe only
Some o f  toe  • te llo ron inm  compounds prepared in  toe
e x h ib it c h a ra c te r is t ic s ,  m ch  mu low m elting~pQlnts end 
s o lu b i l i ty  in  non-ion ising  so lv e n ts , which would suggest th a t  -
they mm f u l ly  covalent* l a  o ilie r in s ta n c e s , e*g* the e th y l 
end. jw sea thy l e a te rs  of n -b u ty l phenseyl t e l lu r e t in e  bromide
sad the e th y l J|~menthyl e a te r  o f n-bu ty l  d i te l lu r e t in e  brand d^j 
moat evidence favoured the' view th a t th e  te llu riu m  atom !
tx h l tU s  fo u r  e0vaXeacJ.es.*' I t  would appear th a t 'foots s t a te s
e x is t.: between them*.
Borne ev idence 'supporting  Lowry and G ilbert*  s  
re so lu tio n  and th e ir  consequent acceptance o f the te tra h e d ra l  • 
c o n f ig u ra tio n 'is  affo rded  fey the  p a r t i a l  re so lu tio n  in  the  |
p resen t work o f  the e th y l e a te r  o f jy-feutylmethyl t e l lu r e t in e  |
these s a l t s  prevented 'com plete re so lu tion*
'the ra p id  racem isation  o f  l*owry#a compounds shows 
■that any such te tra h e d ra l co n fig u ra tio n  o f - the te llu riu m  atom 
i s  very .unstable in  te lluronlum  sa lts*  I t  i s  ev iden t fro® the; 
p re se n t work' t h a t  the s t a b i l i t y  o f a te tra h e d ra l configuration! 
l a  compounds con ta in ing  a c e n tra l  tellurium , atom i s  l e s s  than j
. .  .  j
i
th a t  in  compounds con ta in ing  a c e n t r a l . selenium atom* and %h%&t
was found 'fey B a lfe , ICenyon and P h i l l ip s  ( loc* c i t* ) w  
tu rn  less- s ta b le  than th a t  l a  compounds con ta in ing  a .c e n tra l  
su lphur atom.
are  possible- and i t  nay fee th a t  a cond ition  o f equ ilib rium  can
iodide CJL
and o f the JL^menthyl e s te r  of' 
te bromide j^Uh^OO  ^"10” 12
l r '
j|~foutyl phen&cyl te l lu r e t in e
th e  chemical I n s t a b i l i ty  o f \
file dlhydroxidea o f  su lph ides and se len id es  possess 
a ctiemic&X s t a b i l i t y  s u f f ic ie n t  to  perm it i s o la t io n ,  e»g« 
V»aceta2&ido diphenyl selenium dlhydroxlde
■ ■ - /m
m ^X m u .Q ^X ^  S© -  CgSj , ob tained  by G ay tb m lte , Xanyon and 
P h i l l ip s  ( io e .e i t* ^* Verona* s  oc-dim©thyl tellurtm ium  dihydm i- 
Id© -C ai^^oC oa}^ end Lowry’s e th y l hoioologua 
show th a t  t e l  In roni am dihydroxi&es possess s im ila r  s ta b i l i ty *
In  the  p re sen t work d i-n -b u ty l te llu ron lum  dihy&ro~ 
s id e ,  fe (O I)^  ,  was. I so la te d  and found to  he s ta b le ,
th e  dihydm xide o f n -bn ty l teX X uroglyeollic a c id , 
0 ^ f e { b l ) 2CE2COOHf was a lso  ob ta ined  in  s ta b le  form. The 
hy droaqrait ra te a  ob ta in ed , ▼!*# di~n~bmtyl te llu rnn ium  hydroxy-* 
n i t r a t e  (C.B-) Te(<&f)(lf0*}t and 1 -m e a i^ l j |-b u ty l t e l lu ro -  |
« %  j f  2  j  * “ •  j
g lyeoU at*  h rd roxsrn ltra te  0^TeCO H }(IO ^)ai2O0aa 1olf1^» msy . j 
have the s tru c tu re  S* * .011 !
t 2 HQ £ and would then be analogous to  -aj
-dihydroxlde*' These remained 'unchanged over a  period  o f seveisX:
years* |
|
f a r  g re a te r  in s t a b i l i ty  i s  shown by th e  telluroxide% !
» V 4 -ytn-Q  , than by the sulphoxldee and aelenoxides s in e s  no
% d e f in i te  examples in  the  a l ip h a t ic  s e r ie s  a re  known*
M alle t, a s  long ago ss .iS jJJ  o la ise d  to  have is o la te d  d ie th y l  
te l lu ro x ld e , but some doubt i s  p e m le s ib le  in  the l i g h t  o f  
l a t e r  in v e s tig a tio n s , le d e re r  prepared phenyl jg~tolyl te l lu r*  
oxide and l a t e r  howry attem pted  to  re so lv e  it*. This compound 
was e v id en tly  capable o f  I s o la t io n , b u t *n© record  o f  I t s
s ta b il ity  can be found* Ho other .record can he found of. the I
is o la t io n  o f te llu rox ides*  Xn the  p re sen t work a l l  a ttem pts to- 
is o la te  a l ip h a t ic  tellu rox l& es have been unsuccessful* th e  
in s t a b i l i ty  o f  te llu ro x id e s  i s  apparen tly  m  mmrkmd a s  th a t  o f
su lphur9 selenium and te llu riu m  Hie s t a b i l i t y  o f the ox ides 
in c reases  to a maximum w ith  su lphur and f a l l s  again through 
selenium to  tellurium *
mobile* I f  a . tollnm ntm m  dihydroxide i s  sub jec ted  to  th e  same 
treatm ent, as th a t by. which a selenoxid® i s  produced; from m 
se lm m ium  dihydroxide, then  Irew.. showed th a t.m ig ra tio n  o f the  ' 
m lk y l groups occurred, as previously  mentioned* An. in  terms d ia  te
anliydrid# stag#  was• assumed t r m  which by m ig ra tion .o f a methyl 
ra d ic le  m compound o f t m  trim ethy lte llu ron lum  ca tio n  w ith  
methyl' t e l l u r  in i  c ac id  was produced, thus;**
' t h i s ■shows th a t  w h ils t te llu riu m  w il l  to le r a te  three' 
c o v a le n c ie s . o r  one ©.©valency. and two sem i-po lar'double  bonds, I
hydrogen perox ide , 1 0 3 o r .6 *» 0. In  the s e r ie s  oxygen,
Apparently the te llu ro x id e  s t r u c tu r e . tends to  become
CH■5 •
: ^  *
m
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i t  r e s i s t s  combination l a  the form o f  two covalencies and one
sem i--polar double bond. In  the p re sen t attem pted
p rep a ra tio n  o f  te ilu ro x ib e a  no d e f in i te  m igration  o f  alley 1 
groups was observed, but the tru e  te liu re x id e  could never be j
iso la ted *  th en  the re a c tio n s  by which sulphoxides a re  o b ta in ­
ed from gulp b ides (and seleaoxidea from se len ld se) were applied 
to  te llu r ld e s * ' the' p roducts co n sis ted  o f  oo mpo\m&& o f  % bo 
te lln ro x id e  w ith  a c id ic  substances* • te llu ro x id e s  were thus 
obtained in  combination w ith  ^ th e r  n i t r i c ,  bensoie* o r  
t e l l u r in le  acids* I t  appears , then , probable th a t as in  the 
ease of' sulphur and selenium , te llu riu m  can form compounds 
hawing two eow sleneies' and one sem i-po lar double bond, b u t 
such compounds are  u n s ta b le  un less  under ac id  co n d itio n s  which 
n e u tra l is e  the sem i-polar bead and transform  the compound in to  
a te llu ro n iu is  sa lt*
fo r  example, th e  ox idation  o f d i-ja-buty l t e l lu r id e , I
as  a ls o  -of 1-menthyl a-butyl. te l lu ro g ly e o l la te ,  w ith  n i t r i c  j
a c id , re su lte d  in  the form ation o f the so -ca lle d  hydroxy- I
n i t r a t e s  which contained  one molecule o f  te llu ro x id e  in  |
combination w ith  one molecule o f n i t r i c  acid* 'T h is  typo o f
*
compound may be w ritte n  -  fe  -
I ** o r  j
H I  1 0 *  !
C ^ H j  ~  T e  ~  € E 2 W 2 0 t a a |5  /  j
4* !
O— >tH0^ . where the t ra n s fe r  o f  the  hydrogen;
ion  to  the easy gen atom o f the te llo ro x ld e  n e u tra l is e s  the  scut- 
p o la r  # u l l®  bond end produces a  n e u tra l  te llu ro n lu n  s a l t ,  o r  j
the oxygen atom lo se s  i t s  negative charge by co -o rd in a tio n  J
' ;
w ith  .the hydrogen atom.
A s im ila r  example of a flte llu ro x id e -sa I t*  i s  aeon in
the  ox idation  product o f  l-m eathy! n -b u ty l te llu ro g ly  e o l la to
by benzoyl peroxide, but in  th is  ease  th ere  are two a c id ic  
molecules (hensoie ac id ) to  one o f te ilu rox ide*  fM s  may be 
w rit te n  C^&j -  To -
04115.00*011«— i— ► a o . o e . o ^
' &any of the ox idation  products of a lley I  te llu rid .e s  
were found to be s a l t s  o f ie llu ro x id e s  w ith  te l lu r in ic  scIda* 
turn t e l l u r i a i e  ac id  a r is e s  from the decomposition products o f 
the te llu ro x ld e  i t s e l f ,  the te llu ro x id e  tending to  decompose 
in  a s im ila r  manner to  a lk y l sulfhoxid.es .and se len o x id es , e*g*
^ \  t  — ♦ye—0 — * _  ^T e—OH ----- ►
m'
S .T e.S  (  ♦ 0^ 11^0110 ) -— ►8*T«0OH I
The o x id a tio n  o f  di-j£*butyl te llu r ic ©  by hydrogen p erox id e mnd ! 
by a ir  gave such-products in  each o f  which the charge ©a. the j
oxygdn atom i s  perhaps n e u tr a lise d  by co -o rd in a tio n  w ith  an . j
a c id ic  hydrogen atom* Thus, the compound ' - j
{ {C^H^J^Te.O^.G^HjTeOOH , produced by o x id a tio n .o f  d i-n -b u ty lj  
i e l l o r id e  by hydrogen p erox id e , may be w r itten  I
m ^  fj  ^ |
C4%  \ -  - I- I* 'E -0 -fe*asHa - !
% %  /  * -
\  ♦ /  where the oxygen atoms! e n te r
• ^ ? e  -  0 ' ■
_ in to  some form of co-ordination
w ith the  hydrogen a.tom.
The follow ing configuration, however, la  a t t e s t e d
c t.ir
* * p « cc^ Ti i*A^
\ 0 X
tMefe has the advantage o f removing the u n sa tis fa c to ry  form 
of c o o rd in a tio n  denoted ahov© and g ives a elx~is.eaher©& rin g  • 
which is 'u s u a l ly  a s ta b le  form , hu t means th a t  the te llu riu m  
atoms a re  fo a r-co v a len t , thus each pesseaaing ten e ls e  Irons 
In t h e i r  o u te r  shell*
The substance produced by
o x id a tio n  ©f|&i-jy-ttt'tjrl telluride w ith atm ospheric oxygen, i f  
i t  i s  a tru e  compound may he w ritte n
O .T e .O ^
h u t i t  l a  un likely . th a t the _ c e n tra l ' oxygen atom, would form
d,¥*»C.ila
0 ^  ^
° 4% e . 
CJ|P ^  '
•Te.0kH« 
0 *
th r e e ■co-o rd lnate  links* fo llow lag  chain co n fig u ra tio n
la  probably more sound GJSU# y.w -> H0*Te.Gj^The form ation o f .; . ' 
very la rg e  complexes in  th is  way ■ would
account fo r  the amorphous n a tu re  o f  these
substances*
0—>S0*t€si3Jifc|
j 4  *
• 0
'm
fz
TH© oxidation  o f e th y l jg-butyl te llu ro g ly c o lla te  gave a 
product'O ^.t© <O )CB^a02C^5..{C^TeO O a)2 # analogous to  the 
benzoic ac id  s a l t  o f a - M t j l  te llu ro x id e . th i s
compound m y  he formulated C ^B  +Te*CB.g* GO ~ p
c . h-j. & . g-h-*— o — ►h- o. & . c. h,.
L  4  *o o
th e  product ob tained  by ox idation  of the  dl~l~M<mthyl e s te r  ct 
te l lu ro a ia e e t ic  a c id  w ith  hydrogen peroxide# which-was a 
compound o f the te llu ro x id e  w ith hydrogen p erox ide , a lso  show® 
a tendency f o r  the charge on the oxygen a ton to  he tran sfe rred  
by co~o M i nation  to  a hydrogen atom* TMs compound say be 
w ritte n
C1(^ 19.0.CO*CB2 *
7 ^>Te*0-
O^I^O-.OO.Ollg
-H~0~0
It
f in a l ly  the product 0^*f@ <O)0l!2CQ2c 1Qllt j ,0 ^ iy ^ £ l%  
obtained  by • the a c tio n  o f hydrogen peroxide on the J.~iieatiryX 
n -b u ty l te l l t t ro g ly c o lia te  may. be form ulated as a telluronium  
sa lt*  I t  can thus be regarded as somewhat analogous to 
¥@monf © ^ -^ iih y iro x id e s ^  as e lu c id a te d  by Brew* As miming 
Dree*a formula Me^fe*0 Me*f@.0 f o r  the /^dim ethyl teXXuronlum 
base , ad d itio n  o f w ater would produce the molecule
Me+f*
'OH
be w ritte n  as a  s a l t
fh# p re sen t compound say s im ila r ly
Mmrngc . m ^
: f r
'0
which i s  derived from a te lln ron inm  molecule and a t e l lu r ln ic  
ac id  molecule ------- -
Q Ha 4  J .Te— >-0 OH by lo ss  o f the
ac id ic  hydrogen from the  second p a r t  to  the sem ipolar oxygen 
in' the f i r s t  part* - *
‘In  comparison w ith  the  y6-di methyl telluronium  b ase , ! 
however, one CH^cO^leri ra d ic le  has disappeared in  form ing  the- 
ox idation  product, • and has no t merely m igrated l ik e  the meth^L 
group iu>Dmwfa /3-base* W riting i t  a l te rn a t iv e ly  as
04%  . f  e * CI%C0a010% 3 
0  KiCL * .
r 1- '
i t  ia  c le a r  th a t  the tellur-*"
oxide s tru c tu re  has been 
' a l te re d  by combination w ith  a 
molecule of t e l lu r in ie  ac id  In  the m m  may mm described  in  
the above mm compounds*
I t .  appears th a t -organic compounds"o f .quad riva len t 
te llu riu m  are  mom % s ta b le  in  the telluronium  s a l t s  where the 
te llu rium  atom i s  linked  by th ree  co v a le a d e s  sad oae e le c tro -  
valency, le s s  commonly occur in  the form In  which the 
te llu riu m  atom I s  linked  by one eovaleitey mad two sem i-polar . 
■double bomIs ( th e  t e l lu r  in i  a ion)  , mud arm uns ta b le  in  the 
fo ra  in  which the te llu rium  atom la  lin k ed  by two- c a v a lc a d e s  
and otm sem i-polar double .bond*
% x v  a  a i  a  s ' a t  a u
■ j
1 * P repara tion  of di-n-Mt&rl teltertd© *. , !
' ■ tlm  mm% euceeeeful method waa..found a f t e r  numerousj
^  t r i a l s  to lw  %m following* A stream  of. eo&l~gaa was paseed j
through a mixture o f t e l lu r ia n  {40 gm*), E oagalite  ( 9$ £&•)# |
' . • ! 
sodium hydroxide ( "JQ gn*)t *3** to  to r  ( 4^0 ml*) in  a round- J
!
bottom f t m k  which was warmed oa a  etcsm-fcath* -TOea the | 
' t t l l n r i M  imd O iaooIf t i ,  g iv ing  a  r ie ii  dark purp le  l iq u id ,
^  ' a  so lu tio n  o f ..&~tatyl hroaidft C3  ^ «■*) 1#
' ' ■ 5) In  e th y l a lcoho l (35$ ®1*) tos alowl? added from a  tap*
. fu n n e l, ill© whole feeing continuously s t i r r e d  and kep i under 
^  . re f lu x  f o r  on# t e r *  By e th e re a l e x tra c tio n , vm&M agr  d ry ing
and removal o f  o ilie r , the - te llu ri& e  was obtained  as a wsry 
dark-red  liquid* Hydrogen emu fee used in s  toad o f co a l-g as ,
■ - and a t e a s - d l s t i l l a t io n  can fey employed in s tead  of e th e r  to  
'e x tra c t  the  p ro d u c t,-b o th 'w ith  equ a lly  good r e ta l is *  .its a
■ r e m i t  o f th ree  omcceaslre d ia t i l la - t io a s  under reduced 
p re ssu re , the te l lw r id e , b*p* 103*112° /20  iss*, was ob tained’., 
as a p a le  y e llo *  a *1° 1.2325 , n | fe,8°  1,5183. ttua 
y ie ld s  obtained, were up to  60$ of th a t  ca lc u la te d  on the  
amount o f te llu r iu s i employed* This di-j£*t>utyl te l lo r id e  i s  
re ad ily  eolnhle in .e th y l  a lc o h o l, ace tone , e t h e r , . petroleum  
e th e r ,  iso -p ropy l e th e r ,  -methylene- c h lo r id e , chloroform , mad 
carton ' te tra c h lo r id e , M i la  ineo luh la  in  water* i t  o x id ise s
■ ' .in s i r  hu t c m  ho s to re d  in  an atmosphere o f  coal-gas*
9/.
MM m m m ti®  field oa dl-gHfemtyl, teliuri& e# 
M~jj~b«t$X ie l lu r id e  C%*^ 3 g^*f X mol«) was m%m&
. b ro s a e ti ie  ac id  {2*l& gm* ;# X mol*} * The ©old c ry s ta ls  
e4 M t th e  Xayrers remained im m iscible u n t i l  0$^
* r9 v iscous, yellow  liq u id  remsiued a f te r  stand ing  
****** i «««tir*# d e l i n g  a l l 'a t te m p ts  to produce c ry s ta ls*  
occurred when heated  in' vacuo*
■% M SM a.
■ Di*n~] 
w ith  feremsceiie
Lessee tat® ©s* ©i^o^buivl te llu ric® *gW^ aatoiMQ •«:*.;?&» n* W M 'M 0i«fr<iwtai:m.-nMp;r«>ri- I>:n
I
te l lu r id o  gm», X mol*) was mimed
*«i W< f  gau* X is©!*}* Beat was
generated  and the l iq u id  turned dark yellow  and viscous* A 
s o lid  mass o f  pink, fe a th e ry  c ry s ta ls  foxssed within f l f  tceu 
minute®, which was- triturated with petroleum ether, f ilte r e d , 
end washed with petroleum ether* The white crystals attained 
(y ie ld  fOfl o f ca lcu la ted ) a f t e r  reeyystaX lising  from ehXcro- 
petroleum  e th e r , t o i  m*p* fe -4 j|0« fha-eits^X ~di-gw 
»llmretlise bm m im  i a so lub le  l a  e th e r  and so ld  w ater.
* e ,  55*2} a , 6.01 t«, j t .a s . (c^^TfC^G BgCO ^s^j 
c , 55.5} a , 6.1?; t#» Jt.jr.) .
%. F re^ am tio n  .of .l~menthyl ;.br©maoetate* "
B rcascetjrl bromide (25 go*, x s o l , )  wm& added to'
'jL ^eathol ga**,.■!'mol*}* Fairly vigorous ac tio n  ©ectirresl
A fte r stand ing  mu hrnir, ;tiie v iscous s o i i i t i o a  was w&rsad 5f©r 
t a l f  ®*i hour to  drive o f f  hy&rohromie acid* I t  was then 
coo led , poured in to  w a te r, e x tra s  ted . w ith .:e ther, washed w ith .
soOlmii carfcoisate so latium  msm e a te r ,  € rie i*  and the  e th e r  
removed* th e  product bus d i s t i l l e d  *% 1J « • '  p re ssu re , 
h*p*t5IM€O0 , &*p*1$°» fli^ y ie ld  o f j»~i^dtfeyl hrossaeetate 
■mm B l S  o f e a lc u la te d  M l tact < x f£ & *  » ~‘J6.O0 {£ * 1*0)#
sa il* *  { & & J ..1305.45*) « ! « •  * .p .U * * 5® a* 12 ma* and
ex I ? .  -f%. §,0*
' t e l l ur i de 05*21  gm*tl» X * }  mmm mised 
w liti j ^ s e a t ^ l  feroaaeelat« CM*55 IS3®** 1 mol*)* Beat was . 
evolved and th e  v lseoes l iq u id  s e t  w ith in  mm  to u r  to  # hard 
m m  e f  t in y  eolotirieiis c ry s ta ls*  A ft#r t r i t u r a t i n g  ami 
washing'w ith petrol-easa ether* m m m A $  th e o re tic a l  y ie ld .-o f ■ 
fin® white needles was obtained* ■ l i f te r
re c ry s t& lllsa tlo ii  fm m  e th e r  and petroleum  e th e r  the n*p# o f 
the e ry s ta la  wm  unchanged* . &9 %S*5l K# ?*?.# ^ # 2 § * 0 |
l r f 15*%S* (O^BjJ^eCBrJC^^OO^Oi^ij req u ires  0 ,  4*6 *3 1 ■
II* 7# 6 1 f e t I%*6| S rt i$*4^#J di*jn«totyl
t e n u r e  t in s  fcro&ide had i a  eifLorofora^ m J  IJg f  * 23*6° • ■
Ci » I? J  * 2*50). ■ ,
iSae.'feroiaide ra d ie le  eould he t i t r a t e d  ngsiasii s i lv e r
n i t r a t e  so lu tio n  only in  t o t  aqueous so lu tio n  aXmee the -song** 
ound e a e ' iaeo ld h le  l& 'eo la  eater*  to-dar these  eoaditions*. 
however, deeo&pesitiojf e s s  ohvioosly o eea rrlag  so&eehat s in e s  : 
'the odour- o f ae&thol was apparent anO the cad*poiat eaa  ao t
trery mim rp+ 0 * J C I f f  g i t *  'w$uired 1 1 * 0 0  m l *  o f  s i l v e r  n it  irate
(0*©SH)* ' 0*501? g®* -of JL*meathy% di~j£»butyl t e l lu r s  t in s  |
bromide would re q u ire  11*6t ml* o f o liv e ?  t i t r a t e  (0*05]f)* 
th e  broiaicle r a d ic l e  Baa thus apparen tly  • fu l ly  ion lsab le*
6* P repara tion  o f  phenyl ..foromiicetate*
B ro tece ty l bromide (2.5 gau* 1 liol*} was added to  
p i  re  phenol (11*6 ga*, 1. mol*}* a f t e r  i n i t i a l  cooling* the 
yellow  l iq u id  grew h o t and s o l id if ie d  ©a standing overnight*
I t  was d isso lved  in  o t t e r ,  wasted w ith  sodium carbonste  
so lu tio n  and then w ith  w ater, d ried  over calcium c d lo r ld e , 
and t t e  o t t e r  removed* ©a re e x y a ta l l ts la g  from a lc o h o l, m 
y ie ld  o f BJ$ o f the  c a lc u la te d  p o ss ib le  was obtained  a s  w hite 
c r y s ta ls  ©f sup* 51- 52°* (B e ils te la  (%th 14*} 6 , 15%, records
t e l l u r i t e•romac
M -ja-butyl t e l l u r i t e  (%*02 g®*, 1 «bo1*-)-1o a l i t t l e  
e th e r  was added to phenyl h roaaee ta te  C%*5© S18*,  1 mol*) a lso  
l a  a l i t t l e  ether* EeaV.was evolved and the  ©as a s o l id if ie d  
w ith in  ..tea minutes* Upon t r i tu r a t in g  and washing w ith  dry 
e th e r ,  a y ie ld  76jt o f the p o ss ib le  was ob ta ined  o f  phenyl 41-  
jgg-butyl t e l lu r e t l a e  bromide* The f in e  wait© c r y s ta ls ,  o f ®*p*| 
£7°# were re ad ily  so lub le  in  bensene and f a i r ly  so lu b le  in water
6* Action o f  methyl io d id e  m% d l-a -b n tv l te l lu r i te *  !»r t» iw rfw i« w r i . * y r i  w r M i  j a w i,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'W Wjr r rnm  iiM j ii) t*#b*a*r mm*w C T i(i *
S  ■ '
Bi~§~bmiyl te l l i i r id e  (12*1-g®*9 1 mo 1*} was miaed j 
w ith methyl in d ite  (6*0 g®*, 1 mol*)*. Heat was evolved and the;
seas m m i Met mol it*  f r i  ta r s  ties* iM  easfciag w ith drg ether  
re&aXtea in  a .^ iald  n e a r ly  ill# maximum p ossib le  o f t t m  white 
e ry iia ls*  f l i t  methyl di-«i-laulyl t e l l aroalea iodide mm  re -  
eryst&XXised from chloroform and had &*p«1$9°(j{«}* Xt was 
soluble in  water* f.mm mhieh so lution  n l t r io  acid  l i berated 
iod ine. (Feaad-i'C* 27**51 ft* 5*°f **# X <Stepa»oe).* 2^*S
r e t i r e s  0 , «d*2; II, 5.51 f e ,  55.31 X, JjM lQ  
0 *425& gn* re q u ired ''11 *03 Ml. o f  O .tjf s i lv e r  n i t r a t e  
to  g ive couple te  p re c ip ita t io n  o f s i lv e r  iod ide  from aqueous 
so lu tio n . 0.%ajfi gm. o f methyl di-j*~hutyl te liu r$alu&  iod ide  
would re p a irs  11*03 ml. o f s i l v e r  n i t r a t e  {0*1jf}* f t*e iod ide  
ra d ic le  was th u s  am p le  te l?  lon isab le*  ■
3* Freparatlea .of....# thy 1 n -b n tff l: folluroalyecL.--.... ..~..
Several p rep ara tio n s o f t&ia sebsta&ee were made. l a 1 
eaeli ea se , 10 to  40 gm. o f  Um d l- ji- ’feuiyX te l l i i r e t in e  ^mm%m 
e th y l e a te r  prepare# a t  in  paragraph 3 were lie a te#  under some* 
what reduced p ressu re  m i l l  efferveaeeno* eesaed. ta@ by­
product thus remowed was id e n t i f ie d  as n -h u iy l bromide (b.p# 
100*102°}* - d i s t i l l a t i o n  was continue# a t  a  lower p ressu re  
s a d -c o lle a tlo a  was made a t  157-140° a t  g j m&*, o r  155-130° a t  
t l  nm., o r  a t  65° a t  l * i t |  tube p ressu re  (h igh  vacuum) f and 
was stopped a t  the  f i r s t  s ig n s  o f  decomposition iM e i  in -  
v a riab ly  appeared -suela a s  fim as o r  th e  deposi lio n  o f  tellur& m , 
( te e  l a t e r ) .  Vhe y ie ld #  were th e re fo re  always poor. 
EedlatlXXatlon under reduced p re ssu re  gave e th y l  n -bu ty l
te llu ro g ly c o lia te  as a pa le  yellow liq u id  isttii n  1.5275  
-1 .5273. (Fomd* 0 ,  56 .3 ; 8 , 6 .3 ; *r®, 47«3£ .)  (C483.t8.CB2 
C0OC requ ire*  0 f 35*%# 6*0; T*f.
10* P repara tion  o f l-menthffl a-ba ty  1 , te llu re g ly e o l it* te*
Several preparation®  o f th i s  substance m m  m # *
In  each ea se , 10 to  JO gm* o f the  di-ig-butyl te l lu re U n e  
broad de J^-Beafhyl e s te r  were heated  to  about 100® a t  about'
.20 an* u n t i l  a l l  efferveiseeaee ceased* th e  by-product thus 
removed we® id e n t i f ie d  m  n -bu ty l bromide C^*P*.100-102°)•
The- flass: was then  reuowed to  the htgh-vaeuua pump and 
d i s t i l l e d  a t  th e  eiaadard  p ressu re  ©a lad ica ted  by a& X-ray 
tube (p ressu re  approx* 0*1 mm*)* C o llec tio n  was made between 
120-125° since above th is  tem perature decomposition nearly  
always s e t  In* (See paragraph 40) * A fte r  two red ie till® tion©  
under reduced pres ©tire, l-m enthyl u -b u ty l te llu ro g ly  c o lla te
•■ • , pn®
was obtained ©s. a p a le  orange-yellow liqu id*  I t  had d 
1.2515, a  J 8*6°  1.5173  and n |° * 5® 1.5162, m& [ a ]  | ^ | 0 -  30.70 
and j|a^] f^g., -35»2® (1  * 0.55• H a  odour was c h a ra c te r is t ic  
o f te l lu r ld e a ,  bu t was decidedly  sw eeter than th a t  o f 4i - n -  
bu ty l ieXlurlde* Since i t  ox id ise*  in  a i r ,  the te l lu ro -  
g ly c o lla te  was s to red  in  an atmosphere of coal-gas* (Founds
c* 50*a ; if, 7*9# *»# 35*%, 33*5$. 0 ^ f e a i aC0aGi # t j  *e<miww 
c ,  50.3; II, 7.31 Te, 33.%«.)
11* Action o f methyl. .iodide on e th y l a -tm ty l telltirogil
n^Bntyl te llu rb g ly  c o l l ie  e th y l e s te r  {4*2gm., 1 @©1*)J 
prepared aa in  paragraph 9 9 was added to methyl Iodide {2#2§ . 
gm. ,  1 mol*}* flie l iq u id  became warm, and on stand ing  would 
not s o l id ify  bu t remained .as a v iscous red liqu id*  K esolution 
o f the tslluro&ium formed was attempted* i t  was d is ­
solved in  dry e th e r  and ace to n e t and a so lu tio n  o f s i lv e r  J -  
eaisphor sulphon&te (5*2%f§. , 1 mol.) in  acetone added* The 
-aliver iod ide ( roughly. eqti&l ;to- a 55^' y ie ld )  was f i l t e r e d  o f f  
and f i t  c le a r  f i l t r a t e  l e f t  to  evaporate* The' f i r s t  email crop' 
o f c r y s ta ls ,  -which was contam inated w ith s i lv e r  io d id e , was 
f i l t e r e d  o f f  mud re jected*  A crop o f email white p la te  
c ry s ta ls  then form ed, w hich ,' on removal and drying,' had |
J f c  m (j(f2* 0,1*25} lo  w ater and ia*p*1%6°. - (founds
u ,  25.0:1. c ^ o g a * .  t* , 2% .fe) tb .
ameuat o f  d-camphoraulphonlo a c id , assuming the  compotind to  he ' 
the e th y l e s t e r  of methyl n -b u ty l t e l lu r s  t in e  d-e&ephor au lph- 
o a s te /  gave in  w ater an observed ro ta t io n  of #0.27° as a g a in s t 
♦0*26° f o r  th e  above*' A th ird  crop o f w hite c ry s ta ls  was r e -  
moved and d r ie d , and had [aj »  *16*8° (1 ,1 ; c ,1 .2 5 ) in  
water*- Decomposition occurred  on making attem pts to ' produce 
fu r th e r  crystals*--
'A second •'^ oan ii ty o f  the  o r ig in s !  quad riva len t com­
pound was p repared , 5* him *  o f  n ~ ta iy l  .te llu ro g ly co llic . e th y l
e a te r  being tr e a te d  w ith 2*S%gia* ©f methyl- io d id e . ' The viscous 
m d  liq u id  obtstaed was left f o r  2 days, them taken up ia dry
acetone and tre-ated w ith th e  c a lc u la te d  amount o f  s i lv e r  d - 
camphor su lphanats (6«7&&&u}' suspended in  dry acetone* A fte r 
occasional shah lag  over a  two«*Ii®ur p erio d , s t iv e r  Iodide (e**ua 
to  & 3%^ y ie ld )  was f i l te re d -  off* The c le a r  f i l t r a t e  gave 
overnight a very sn a il  ©range d ep o sit iiiieh  was removed# Trace 
: o f t t i a ,;d ep o sit were removed ©a th ree  fu r th e r  occasions a t  two- 
day Intervals* . A fte r t h i s • the so lu tio n  became very.viaeous# 
■•-All e ffo rts ' to  produce c r y s ta ls  fa iled *  i t  was f i r s t  seeded 
.w ith a tra c e  o f  c ry s ta ls  from the f i r s t  experim ent, and alow . 
evaporation in  vacuo mm tried*  The se& l~aolid pasty  gum was 
so lub le  ’In  a lc o h o l, petroleum  e th e r ,  eta* , and f a i r ly  so luble ' 
in* w ater, except f o r  m sm all ©range brown d ep o s it which was 
f i l t e r e d  o f f  from a ho t sQueous^aleohQlie solution*
Sethyl iod ide {1*t£gs*t s l ig h t ly  m o m  than 1 so l*}-
was'added to  ji~ ta ty l te l lu ro g ly c o ll ic  J^m enthyl ‘e s te r . ( 3*82gm* j
1 mol*}* The- orange -liqu id  became p a le r ,  s l ig h t ly  warn, and
then wtry viscous*. A fte r stand ing  overnight i t  had m o t  a lte red
Since i t s  weight allowed th a t  the methyl iod ide was s t i l l
s l ig h t ly  in  excess , i t  was sensed  th ree  o r  fo u r tim es, but no
lo s s  occurred* (A  s l ig h t  .gain, 17*837 -  17*855 gm*, was
a c tu a lly  shown*) I t  mm so lu b le  in  a lco h o l, p o tm lm m  e th e r ,
benxene, ace tone , and chloroform , but in so lu b le  in  w ater, and
I t  r e s is te d  a l l  attem pts to  produce c ry sta ls#  I t  was accerd i%  
l y . taken up in  a l i t t l e  ace to n e , and a M ixture o f  1 mol* o f
potassium m ereurl-lod ide  added- o f potassium  iod ide
w ith  %*52gm* o f  mercuric io d id e ) is* acetone sad  a l i t  t i e  w stei 
On evaporation  o f the  so lven ts 'from the c le a r  
so lu tio n , only a very pa le  gam (alm ost so lid )  coaid  ho o b ta in ­
ed* I t  was- tre a te d  w ith successive lo t s  o f w ater to  remove 
the  potassium  io d id e t but s t i l l  only m gum remained* 't r e a t -  ’ 
mm% w ith aqueous a lcohol o r acetone gave no so lid*  A fu r th e r  
attem pt was made to prepare a m ereurlodide by preparing  a 
f re s h  q u an tity  of the m ethiodide in 'h a l f  the above amounts -anrij 
tre a tin g  i t  only w ith 1 mol* o f mercuric iod ide (2*2%m*) in  a! 
l i t t l e  seetone* S im ilar treatm ent to th a t  described  s t i l l  
f a i le d  to  produce a so lid  compound*
1.5* Action o f frroaaeetopheiioae .on ® th v l n~butvl. te l lu ro -
SMSSM1M5..
H-Butyl ts llu ro g ly c G llic  e th y l e s te r  1 mol):
prepared as  in  paragraph 9 , was mixed w ith  bromaeetopheaoae j 
CjUOgm*t 1 mol*) and gen tly  warmed* 3h* re su lt in g  t l i e i  gum 
was t r i tu r a te d  With dry e th e r ,  when i t  was converted in to  a  ' 
mess o f f in e  w hite n eed le sf ' rep resen tin g  SSfS o f the c a lc u la te d  
y ield*  A fte r f i l t r a t i o n  and washing w ith  e th e r  th e  p h en a cy l' 
n-Obatyl earbo»et hoxj-methy 1 telluronlum  bromide formed was 
r e e ry a ta l l is e d  from, chloroform  and alcohol* I t  had m.p*IS-6f°* 
{founds 0 , %0*§f H.f 5*011 f e ,  2jmkS*
^4%*egE500ai2.Te<Br)ca gCO^C-gfij r e t i r e s  a,. 40*8 * II, 4*52* • 
* e f. s
. 1
Attempts were made to' see i f  th i s  compound could, be ]
99,
reso lv ed , to  one p ortion  {0 . 3%gis. # 1 m o l ,) ,  s i l v e r  d-caaphor 
su lpheaate {0, 6% a, f 1 • a o l . ) wee addedt each feeing in. a l i t t l e  
acetone# S lig h t  M a t wsa generated and the eo la tion . beeasi« ' 
v is c o u s , k t  the p a le  f e l lo w  gam formed c o u l d  not fee induced  
to  c r y s t a l l i s e ,  •
to  & fu r th e r  p o rtio n  (0 , 24gm., 1 mol*) wee added 
ailv& r Jkfero&oeaiaphor sulphcmate (O.S^g^*# 1 mol*}, each feeing 
In  m l i t t l e  -acetone, Tm- pale  yellow Yiacoua l iq u id  which 
f a t te d  eonld mot, however, fee persuaded to  f i e l d  eyyata la*
1%, A ction , of. feroma.ee tooheaone o n , 1-men thy 1 .n-fentyi telluro**
s*~Butyl ie llu rogX yeo llie  J ^ e n t h f l  e a te r  fd2,i|gm*f 
1 mol,) wee added to  fero»eetoptiexioi»e (C,§gm,, 1 mol,) and 
gently  warmed, fho  re su lt in g  viscous liqu id , gave a f te r  t r i ­
tu ra tio n  end wanning w ith  dry e th e r  an y ie ld  ■of f in e  w hite 
c ry s ta in  o f  m .p.f§0, ' The product} phenacyl n»feutyl carfee- 
memtiso jy  metftyl telluronlum  feronide, was in so lu b le  in  w a te r, 
a lco h o l end e th e r ,  feat very  eolufele in  chloroform , and had 
[ a ]  | | | t  *- 25*5°  1» chloroform  e o la tio n  Cl ,2 ; jg,4*973)* I t  
wae reoryat& llSaed fey the  cau tious ad d itio n  o f  ©100110! to i t e  
so lu tio n  in  chloroform., when & $0$ y ie ld  was obtained as w hite 
n eed le s , m ,p,l05~io§°p w ith  |~aj Tffii ® -'25*7° chloroform  
* © elution H t 2 |  &,4*519) .  (Found* 0 , %3*2 j II, €,y%| T e, 21*2$.
e^Br)C%C020*$lf3 require® a , 43*61 If, €#39*
f e ,  22 .Of*}
/ o o .
Hesolutioi*. o f t h i s  telluronlum  compound was attem pted, 
a fre sh  sample feeing p repared , th is  time g iv ing  a m,p, o f  33° 
w ithout recry  s ta l l ie s t io n *  Atout fega* o f the d ried  product was 
d isso lved  in  dry chloroform  and f r a c t io n a l ly  p re c ip ita te d  fey 
gradual - ad d itio n  o f dry e th y l a lc o h o l, about O.Jgis.. feeing 
removed each time and d rie d  in  .vaeuo*
. Using chloroform  so lu tio n s  throughout, w ith  i  a 2 , 
the sp e c if ic  ro ta tio n s  were***
Product as p repared , a*p*f3°, [_m\ j jJ jf  "* i£  *
.F irs t  f r a c t io n , n»p>«104° f £aj- » - 21 . 6°  .(<£ * 1*
Second f r a c t io n ,  ia.p.1060 , f a l  » - 22*0°  (e  ** 1,5
. L 546t,
Third f r a c t io n , » .p .104- 105°» [ a ]  * - 20. 9° (a  » 1. 225)
Fourth  f n e U o a ,  sup . 96°, |~aj ^  * -1 8 .9 °  Cs ■ V 347)
TMcompos i t  ion  then s e t  in ,  only gm sy n a t te r  sep a ra t­
ing* Bomb o f  th is , was taken up l a  dxy e th e r ,  an i the sm all 
in so lu b le  white ©olid f i l t e r e d  o f f  (If*S* the o r ig in a l  compound ■ 
i s  in so lu b le  in  ether}* The f i l t r a t e , ,  on ©low evapora tion , 
gave m p a le  yellow v iscous l iq u id  which even tua lly  set almost 
^  so lid*  This -gave m ro ta t io n  of \_m~\ | f | f  ** tS  •  1*660),
A fu r th e r  -  end f in a l  -  p o rtio n , which w&& ra th e r  d arker sad  ■ 
more ..sticky, w as obtained.from  the concentrated  so lu tion*  This 
■gave a' ro ta tio n  of a J  ^  alK  ^ tipoa
a n a ly s is  i t  gave c  » 41 . J ;  E * &.>2*w Iiu*Te*CBrXaiI.aoaalm ,)
r e t i r e s  £.*■ 4 f# i}  II * 6*53$«
Ttm ro ta t io n s  o f  the f i r s t  th ree  p o rtio n s  described  
above were taken ©gain an the  m m  so lu tio n s  a f te r  stand ing  
.far nine'days and were aa under:•
Product as p repared , ®*p*3$°* w 15*55461 = *-25»4°
. f i r s t  f r a c t io n ,  sup* 104°, [■] ?u? « -2S .S0
Second f r a c t io n ,  aup*10£ ° , [•] « -> 0 .0°
1§.« A ction of iH ssathy l .bromaeetate on e th y l m~butyl ^ te llu ro -
Stharl g»!m tyl te l lu ro g ly c o ila te  (2»72g®*» 3* mol#) 
prepared aa l a  paragraph J ,  end' J^-seathyl brom seetate {2*77%®* 
1 sol#} were mixed together# f l i g h t  t e a t  was genera ted y hut 
the  re su lt in g  very v iscous yellow syrup could no t he induced 
to  c ry s ta ll is e #  S t was completely so lu b le  in  petroleum  e th e r ,  
h a t a f t e r  stand ing  in  a i r  f o r  so w  time i t  gave a  w hite s o l id  
I f  t r i tu r a te d  w ith-petroleum  o tte r#  Examination o f th i s  'w hite 
ox idation  product te a  been described  in  the  stain section#.
16* Action o f  e th y l  h roaace ta tc  on l^asenthyl i*-»butyl %®lluro~ •
i* Jtea th y l jp b u ty l te llu ro g ly c o ila te  (4*77gm« , 1 mol#), 
prepared, as- in  paragraph 10f was nixed w ith  e th y l b ro aaee ta te  
(2*Q?gm# , 1 mol#) in  an attem pt to  prepare the same quadri­
v a len t eospotmd as  described  in  the l a s t  paragraph* f t e  th in
orange l iq u id 'v s e  s l ig h tly  warmed t sad. on standing  to r  om  
hour* because a very viscous Icaoa ay rap*4 I t  d id  n o t
c r y s t a l l i s e ,  .evea.on standing th ree  days, and was a t  f i r s t
com pletely so lub le  in  petroleum e trie r, l a  a l l  mays i t  appeared
Id e n tic a l  ml tii the compound described  in  paragraph f j  above*
On d i s t i l l i n g  in  vacuo, a sm all quan tity  o f e th y l
ferozsaoetate was eoXXeoted a t  36° /  * and id e n tif ie d  by
*  o
i t s  odour* b*p*l6t°* and n • 1*b515* fu r th e r  d i s t i l l a t i o n  
a t  0*1 Gsau p re ssu re  gave a redd ish  l iq u id ,  b*p#35~*40o f ***& 
odour as of l-isea thy l n~butyl te llu rb g ly e o lla 'te , and 
m 1 *53^5* Uecoapositioii occurred  on in c reas in g  the'■"* ,p .
tempera to re  * some te llu riu m  separating*
/ 0 3 .
( 1 m  seeU on J g  i t  M s  b e e n  found t m c m m r p  to  
Include seach o f the experim en ta l'da ta  under 
the Main de&erlption* Only a d d itio n a l data 
a re  reeorded below#.)
17- motion o f a l te l ln e  hydrogen peroxide on .d i^ ~ ¥ * ty 3L9  --nrrnnumin-ir- ’^ ‘rr • n-'“1-T ~ ~ r ' ' '' i'Tr ■ ~ v‘    — - ■■ " •■■«.'»-i<feafc^ALiiffininwl«friiwi^iHii«i -n 4W ' ••>»»—. saJi#™#*te liu r id e *
te l lu r id e  ( 4*73g&») was d isso lved  in  . 
acetone ( |O al*} sad alow add ition#  war# made -of a free li 
so lu tio n  o f  hydrogen peroxide ($Qm X* o f 20$) i a  aqtueeu# 
potassium  hydroxide C5^fSX* of 10/)# S eat was generated , anil, 
an  o i ly  la y e r  f i r s t  fo rced , »McH an s t i r r i n g  and a tanking 
changed to  a b a ity  a tilt*  solid* f d ls  so lid  was f i l t e r e d  o f f ,  
washed w ith acetone, ana re o ry s ta llin e d  fro® warm alcohol* 
f i e ld  jajOipt# ,
I t  was In so lu b le ’ l a  w ate r, e th e r , peti'oleuai e th e r ,  
•carbon te tra c h lo r id e  and feeaseae* (Founds 0 » 54*51 8 38 7 *^5 » 
To « 45* 9% B l-^ -bu ty l tellu roaiu®  dihydroxide,
C C A )2Te(0a)2 r® $iir«s 0 » 3b*3 ; 8 » 7 .5 0 ; T® * J.)
18. Aatlon o f hydrlod lc  a d d  on ai - n -b a ty l teXlaroalum
diterdroxld©*
- T>i~n*-buiyl te l lu ro a iu a  dlhydroxlde M aX.) ;
■was suspended in  acetone {.25®1*) end tre a te d  g radually  w ith  ; 
ftydrlodle ac id  (Sgai* o f 57lt# X issol#)# The m ixture immediately 
-turned a deep red . -colour but some w hite powder remained a f te r
the l a s t  addition* fu r th e r  hydriod ie  ac id  {approx* 1 mol*}.' 
was added u n t i l  a e le s r  red s o lu tio n  was obtained* h la rg e  i
excess of petroleum  e th e r  •'(200ml#) was abaci. to  tills* X i#iid 
in  a separa tin g  fu n n e l, sti&kea, the m m ll amount o f red  l iq u o r  j
separated  o f f  mnd re-*©jctracted* j
1
t h e .orange-yellow so lu tio n s  in  petroleum  ether, were j 
p lxed, wasliei w ith a l i t t l e  water* d ried  over, sodium au iphate,! 
and evaporated a t  a i r  temperature* Clean, orange c ry s ta ls  o f  
dl-gt-butyl tellu ron ium  di-i© dide i e «  obtained* fh e  red 
il%uorWa l e f t  to  evaporate and gave ln&lgo-blac& e r f  sta le* ;
!fiieso w e r e  r a m m e d  $ washed free  from iodine with petroleum j
i
e ld e r ,  and re e ry e ta l l ie e d  from acetone in  which tfeey were I
f re e ly  soluble* 'The com position o f . t h i s  iodide.,, which wm  | 
a^butyl te llu ron ium  t r i - io d id e ,  and th a t o f the d i-io d id e  
were e s tab lish ed  by th e i r  physica l c h a ra c te r is t ic s  being so j 
d e f in i te ly  id e n tic a l  w ith those o f the eorresponcling iod ides I
~ i
of the fo llow ing sec tio n  which were fu l ly  analysed* ■
j
if*  Action o f  iodine... on d l-a-.*m ty l. telluric!#* j
i
Iod ine {2*S0ga* , s l ig h t ly  In excess o f  1 mol*} was j 
d is so lv e d 'in  carbon te tra c h lo r id e , sad added slowly to  d i-n -  | 
bu ty l te l lu r id e  (2*%1g®, , 1 mol*} d isso lved  l a  the same j
solvent* • Heat was generated and the  iod ine so lu tio n  was 
.decolourised u n t i l  almost the l a s t  drop (hence iod ine  only 
j-mai in  excess}* The c le a r  orange so lu tio n  was l e f t  to  
evaporate when red c ry s ta ls  w ith  a - a l ig h t  ind lgo-b lack  co a tia i
/o s r
w m  le f t*
iee ry  s t a l l i e s t i o a  mm  e ffe c te d  from petroleum  e th e r , 
a small in so lu b le  ind igo-co loured  c r y s ta l l in e  powder being
removed* The f i l t r a t e  gave l a r g e , ' b e a u ti fu l ,  ©range-red
o  ,  o. prisma o f  m*p* 61v sharp* These were so lu b le  in  e th e r ,
a lcoho l and » s t  o ilie r solvents* In  w ate r, s o lu b i l i ty  was
small,- bu t a  d is t in c t  s i lv e r  iedid© p re c ip i ta te  was formed ©f* ’
adding s i lv e r  n i t r a te  so lu tion* {-Found; 0 » 19*55; & » 5*531 •
f e  «• 2§*0 ; 1 »• 51*5$* req u ires 0  » 19*4; B * S^4j
■ Te » 25 . / I  X •  §1*3S*>
0«2475g** o f M s  iodide was re fluxed  w ith excess of
standard  a lco h o lic  potash* Back t i t r a t i o n  w ith ac id  showed
^  th a t 10* 10ml* o f potash. {0*1j|) had been used* -0*2475^»*
d i-n -b u tjrl ie llu ron iu ia  d i- io d id e  would requ ire  1Q*GQml* o f
■potash (0*1jf) to convert i t  to  the dihydroxide*
R e  s a a ll  q u an tity  o f ind igo-co loured  c r y s ta l l in e
powder removed as mentioned was re a d ily  so luble in  see tone,
g iv ing  a r ic h  brown so lu tio n , and in  wans a lco h o l, hut
in so lu b le  In  a l l  o th e r  so lven ts  tried *  In  w ater ’decomposition
apparen tly  oeeurred, the Indigo-coloured c ry s ta ls  d is in te g ra te
^  ’ lug  to  a pale coloured s o l i d ,■ and the aqueous f i l t r a t e  gave a
l ' ■ •
copious p re c ip ita te  o f s i lv e r  iodide oa a  d a l  t  ion o f s i lv e r  
n i t r a t e  solution* 1;. 0a h ea tin g  the substance gave no tru e  ®#p*f
but iod ine  vapour and a. brown o i l  were formed* (Found € » 8 .38;
. M m  1. 9 4 ; 'Te « 22* 3 1. 1 * ’67*5$* OjjH^feXj requi re s  0 a 0 *5 ;
E. * 1*60; ¥a •  22*6; X « 67*3#*)
20, ■ A ction o f h M rlo d ie  acid  on d l-n -b u ty l  ..to lltiro a iua <ii~ r I
iod ide
Sxcess o f feydriodi© ac id  was t r i t u r a t e d  w ith  
c r y s ta l l in e  d i-n -b a ty l telluroaium  d i-iod ide*  tlo re a c tio n  
was- observed* f  h& m ixture was washed w ith a very sm all 
• q u an tity  o f  ic e -co ld  water* and the remaining so lid  was 
tmcfeanged d i- io d id e .
A eo la tio n  o f the d i-io d id e  in  see tone was then 
tre a te d  w ith  excess o f liyciriodie ac id  in  acetone (some iod ine .
was l ib e ra te d  -on a d d itio n  o f Urn feydriodio ac id  to  the aeeton^
„
lieat was ..generated. A fte r removal of th e  acetone by g en tle
• :
lies ting* % lie remaining dark red-blown l iq u id  y ie ld ed  Indigo. I
. ■ i
..-crystals* These* when washed fre e  from iodine w ith petroleum  !
i
ether*  were p la in ly  the same as those id e n tif ie d  as n-fentyl I
te l lu ro a iM  tr i- io d id e *  Ii
> I
21* A cid ity o f  d i-a -M S y l te llu ro n lita  feydroxyni ira te*  ' I
-  ■ • I
■ Tfee• product (0*2lSS2gm* 1«' ob ta ined  by the a c tio n  of
n i t r i c  ac id  upon d i-n-feuty l te llu r id e *  was suspended in  w ater 
{10sl*} mmd aqueous po taas ln a  hydroxide (tO.GGml* o f  0 *1Jf) • I 
was added. OOfsplete so lu tio n  was effected*  lining phenol 
pfeifeslein as ind ica to r*  bm k. t i t r a t io n  ties made a g a in s t hydro­
c h lo r ic  m i&  (Omifl), Q.SOml* being required* Tims 1 / 3 mg* o f  ;' 
potassium  hydroxide were requ ired  p e r gsa* of substance. 1g®. i 
o f d i-n-feuty l tetlmronium feydroxyaitrate would req u ire  175^* :
o f p o ta s s !um hydroxide to  form d i-n-feu ty l te llu roalum  j
dtfeydrexibe. i
/oy.
22* Action of  n e u tra l hydrogen peroxide on di-n-fo*
B i^a^butyi .te llu r ic *  (5* 8agm* * 1 mol*) ,  d isso lved
in  about th ree  times i t s  volume of acetone, was t re a te d  w ith
■ i
^  . ' hydrogen peroxide (2*2Sgm. ,  o f 30*C,1mo1.}, the m ixture being  ;
cooled* th i s  quant i t y  o f  peroxide being found in s u f f ic ie n t
• ■.  ■ ■ ■ ' ' .  ! 
fo r  complete p re c ip ita t io n , more was added u n t i l  l a  excess* j
, The w hite p re c ip ita te  which f i r s t  formed mxhuequently eoagnl-i
a te d , and a f t e r  leav ing  fo r  tw-o days i t  hardened.' I t .  was |
I
d is in te g r a te d , f i l t e r e d ,  washed w ith w ater, and d ried  in  ..vaeug 
The f i l t r a t e  was allowed to  evaporate p a r t ia l ly  a t  room j
tem perature, when, a fu r th e r  y ie ld  of white p re c ip ita te  was [
removed# A t t e s t s  to  r e e r y s te lX ise  the substance f r o m  alcohol 
f a i l e d , . s in c e , on co o lin g , the a lco h o lic  so lu t io n s  became 
gela tin o u s*  \  . •, |
■23* Aeldi t v  of  neu tr a l  hwdrom in  ■ peroxide oxicla
■w lfcwfc»wa\*at) trtj i  I t.rJ’tttf n»'"M»U4i ■ M rM^ JO T aW i»9> S<V«W.Sg#fc> 'Wi I»IW—rNIMr Ill'l «- *m mi WW i* JKv
. The ox idation  product (O*1§50gm.):, obtained b y . the
‘ a c tio n  o f  n e u tra l hydrogen peroxide upon d~jrp-biityi te llu rid ®
' was d isso lved  l a  n e u tra l a lcohol (20m l.) by warming* Aqueous
^  ■ potassium  hydroxide so lu tio n  (20.QQ&1# o f  0*022) %’m  added*
Using phenol p h th a le ln  as  in d ic a to r , hack t i t r a t i o n  was made
ag a in s t hydrochloric  ac id  (O .Q 2Jp,'9 »25sCL* being re q u ired . -
Thus Tf.Jmg. o f potassium  'hydroxide were requ ired  p e r gm* o f
substance* tgm* o f the compound o f ’ formula •.
( TeO ^C ^i^feO G il would re q u ire  76§mg* to  n e u tra l is e
the t e l lu r in ie  ac id  p a r t  o f the m olecule.
The o x id a t i o n  p r o d u c t  o b ta in e d  b y  th e  a c t i o n  o f
!
n e u tra l  hydrogen peroxide/upon d i -n -b u ty l .te l iu r id a  was 
suspended in  acetone and tre a te d  w ith excess of hydriodie  ' 
acid*' The di~i|-«buiyl fceXluroaium d i- io d id e  and■the n -b u ty l 
tellmroaiuM tr i- io d id e  formed were separated  and e x tra c te d  
by Um. procedure given under paragraph 1$.
2%. I s o la t io n  o f  b u ty ric  ac id  f ro m  t h e  .action of n e u tra l !# 1^  ii r i |MH| i» nif r i iiji i i  Hill II   j   i  .... • III n r m i • - -  m i n i  iiNf m i nil ^ * * a h ^ |iM K » ^H » to .» *iw w *ii*ir w i ir  ; i» » .u m r t»  M .n  n ' ' mjh*.  wh» ]•hydrogen peroxide on d l-n —buty l t e l l u r  id®* • j.WMHi*ffliiW.M lW «" im >»'»i» ^ T ' n i»iwiiiMWi*» l l » iMi*l» ii>' fi >i . n m  u min f m  l iw w i i ' r r  ' i n n v w  ir  r im m .i— M W m i* " ,  * t * • « uw*w* ** itowmu«r»i
; Oxidation o f d i-n -b u ty l . te l iu r id e  was mum w ith  j
I
'n e u tra l hydrogen peroxide as • described  in  paragraph 22. The -| 
f i l t r a t e -  from the white ox ida tion  product was mmdm a lk a lin e  [
i
with, sodium hydroxide to  convert the b u ty ric  a c id  in to  the -| 
n o n -v o la tile  sodium s a l t .  A sm all bu t d e f in i te  quan tity  o f . j 
alkali;..was requ ired  t e-make the so lu tio n  a lk a lin e  to  phenol j
phtftaleln* The-acetone and m u t  o f  the  'w ater were then  _ |:
. i
removed by d is t i l la t io n *  . j
. The concen treted  residue  was then tre a te d  w ith 
excess o f §Ojt su lp h u ric  ac id  and d i s t i l l e d  a t  tem peratures up i: 
to  200°. ' Tm  aqueous d i s t i l l a t e  possessed a d i s t in c t  odour 
o f b u ty ric  a c id . - C arefu l ad d itio n  o f . calcium hydroxide 
so lu tio n  was,made u n t i l  n e u tra l to  phenol p h th a le in , and the ; 
whole • evapora ted ,to  dryness.
r(%
/<*?.
The t l i l l i  so lid  residue had no tru e  ©*p*, but 
decomposed g radually  a t  tem peratures r is in g  from about 1§0°# 
an o ily  condensate w ith the odour o f  b u ty ric  a c id  forming in  
the sup* tuba* The calcium con ten t vae determined gm w iiseirie- 
a l ly  by conversion to  calcium  sulphate* (Found: Ca m 1§*llif.
C a l c i c  G:a(W 00}2 c  -  1S .7S.) A
co n tro l was made by preparing  calcium  b u ty ra te  by neu tra lism - 
t io a  o f m  aqueous so lu tio n  o f  b u ty ric  ac id  w ith  calcium  • 
hydroxide so lu tion* The white re sid u e  behaved s im ila r ly  on 
h e a tin g , and by s im ila r  an a ly s is  gave 0a * 1B*6?S*
s 1r-c x id a tip n
The ox idation  product ( 0 * 5 7 ^ 3 ^ ) t  obtained by the 
ac tio n  o f  a i r  upon di~n-butyl te l lu r id e *  was suspended in  
neutral'a lcohol (20ml#)* Agueoua potassium  hydroxide so lu tio n  
{20*00ml* o f 0*1|f) was added, and the  m ixture warmed fo r  
th irty  minutes* Using phenol phthaleln as in d ic a to r ,  back 
t i t r a t io n  was made- ag a in st hydroch loric  ac id  (0*12), 8*00ml. 
being required* Thus 173®g* o f potassium  .hydroxide were 
re sp ired  p er gm* o f substance* ■ 1ga* o f the compound of 
formula (C^S^gTM* (C^TeOCMj^ would r e p ir©  1&4mg» to ' 
n e u tra lis e  the te llu r ln ie  ac id  p a r t  of the molecule*
flie ox idation  product obtained by Urn .a c tio n  ©I* j
s i r  upon d b -^b m ty l  te i lu r id e  mm ■ suspended In  see tone sad
tre a te d  w ith eases® o f  hydri©dio a©id. The d i^n -bu ty l
telluronlusL 01~iodlde 'an© -the 3£~feutyl tellnrofiinm  t r i - io d id e
formed were separated  mad ex tra c ted  by t'Mm procedur© g ir m
under p®m.gmph 18, Them® product© were re a d ily  reeo^aised
b y /th e ir  physica l ch a rac te ris tic®  Imt. eheclc analyses were
.rndBm (Founds- di-ji-tmiyX- telluroalum  di~i© aide * C » 13*3*
II *  >€85 Te * 24*851. { Q J £ j nt®t*> r e t i r e s  c  « 13*45 II « 3*6414  3 s  *■ .
Te at 2J*7p* jg-butyl tf t l ln ro iilw  tr i - io d id e  -  Te * %2 . j  •
' 'requ ires « 22*6$*}
i . '
2&* gatHtmlf le a t lo n  o f tfia .alr-o& ioN tio i .t set  o f .ethyl
n -jn  S I. T WX^urqTXr jgoXXa ig*,
The ox idation  product (0 .26450s *)* obtained fey .the
ac tio n  ©f s i r .  upon efey l a-feutyl teX lu ro n ly co lla te* was
• - . '  ' ! 
d isso lved  i s  n e u tra l aleoliol C^wEl*}. A lcoholic potash
(2Q«QCtal» o f 0*1W) was added* ©ad. the m ixture heated under
re f lu x -fo r  oan .hour* ff&iag. phenolphthaleih  a s  ind ica to r*  |
hack t i t r a t i o n  was msde a g a in s t hydrochloric a c id ’{0*1j|)# j
,f«42mX# feeing required* -thus 22%iig* of- potassium  hydroxide
were re q u ire d 'p e r  gn* of substance# 1gns* o f th e  nompmnd o f  j
the fo ron l*  C^ 4^3^® t< }g.would req u ire  233 I
i
mg* f o r  s a p o n if ic a tio n 'o f  the e s te r  group and mm t r a i l  s a i l  on 
of the t e i lu r ln ie  acid*
29* Action o f hydriodie aoi€  .©a the  elr~oxidati© n -prnenct j$£ !4 r  —' | TrY^ ir -u,;s,^ rm iitr ti i1t r  nwtnWini imriMjir>nn*ir»i r ii-Tiiii* i>imii i i r n r r ~ y i» iH h ifn * iiiitr-mT ~ i ftr-n r --n  —n — r  ~~   r  i re i t a l  a - te iM  t e l i a r o 'I f c o l i a tm« j
"flie ox ida tion  prodnet (2*tljip* },. obtained. by the. !
no tion  o f a i r  upon e th y l jn-lmtyX ieXiiirogX# col la te*  was ;
suspended in  acetone {tOul*} and excess of hydrlod ic  ac id  
(tOgm* o f 57$) .gradually added* ttm  m ixture iagsedistely  
turned m deep red co lou r. A fte r leas in g  i t  f o r  one day* the 
lachrymatory odour of e th y l iodoaesta ta  was observed* a  
la rg e  excess o f petroleum  e th e r  {200iil*} was added to  the 
X legs Id  in  a  sep a ra tin g  fennel*  shaken* the asm 11 tw u n i  o f 
laehrymatory redd ish  l iq u o r  separa ted  o f f  and re -ex irac ted*  j
'  ^ The pale  orange so lu tio n s  In  petrolemm e th e r  were
mixed* washed w ith  a l i t t l e  water* d ried  ewer sodium. su lphate ,;
and evaporated a t  room temperature* ' Orange crystals.*  ®#p*60°,j. 
o f d i- ji-b a ty l talluroninm  d i- io d id e  were obtained* The darlc 
red liquor*  l e f t  to  evaporate* deposited  indigo c ry s ta ls  and 
the lachrym atory odour, o f tm  »ihe*"»llqtftld became more pro­
nounced* . The c ry s ta ls ' were removed* fre ed  from a l i t t l e  con- i 
lam inating Iod ine w ith  petroleum  ether* and reery  s ta l l le e d  
from, acetone* The-composition of th is  iodide* which was ■ 
n-buty'l tellwro&lum tr l- io d id e *  and th a t o f the d i-io d id e  were; 
e s tab lish ed  by th e i r  sihyaiesl c h a ra c te r is t ic s  being so obvious* 
t f  id e n tic a l  w ith  those o f th e  corresponding iod ides o f the  
following' sec tio n  which were fo l ly  .analysed*
F resh ly  prepared e th y l ii-bu ty l te l ln ro g iy c o lla te
(gf/lgm* ,. lmol*} wma d isso lved  in  dry e th e r  ( 10ml*) . and a 
s o lu t io n 'o f  iod ine (2*§%git*, lmol*} in  dry e th e r  (50ml*) wm- 
gradually  added* The mixture 1»eeams warn and the iod ine 
so lu tio n  w&b deeolouri&ed u n t i l  roughly 90$ 'had been added 
vhon ad d itio n s  were .stopped* '. After- the so lven t had been 
allowed to  evaporate a t  mom tem peratu re,-a  redd ish  1 a c h p y - ' 
matery o i l  was l e f t  which could no t he induced ■ to  y ie ld  - 
c ry sta ls*  I t  was taken-up again in  a l i t t l e  e th e r  (8ml*) f 
giving a r ic h  red  so lu tio n , petroleum  e th e r  {tJQml*} added to  
i t  in  a  sep a ra tin g  fu n n e l, shaken, %m  sm all lachrymatory red  
l iq u o r  separa ted  o f f  sad re -ex trac ted*
file  orange so lu tio n s  in  petroleum e th e r  were,mixed 
and evaporated a t  room tem perature, g iv ing  mm o range-red , 
v iscous, sad somewhat lachrym atory re sid u e  w ith sm all orange 
c ry s ta ls*  l y  re -e x tra c tio n  w ith  'petroleum e th e r  -clean orange 
c r y s ta ls ,  m*p*6o ° ,  ware obtained* (fou n d s- C-* 13*7* $  ® 3*%
Te «s 2§-*lff* re q u ire s  0 * 13*41 s. « ^*€4,
fa « 25*7&>) - -
The 'red-brown liq u o r  s e r r a te d , from the petroleum  
eth er  s o lu t io n s  was l e f t  to  evap orate , g iv in g  a l iq u id  w ith  
the very .IsehrysBatory odour o f  ■ e th y l iodoaoet& te and con ta in ­
ing ind igo  s o l id  masses* ' These In fe r  were sep arated , washed - 
fr e e  from io d in e , etc* , w ith  petroleum  eth er  and r e e r y s t a l l l s -  
©d from, acetone* (Founds- 0  * -8*4 1 ; 11 » 1*9 3 $ Te » 22*§fl* 
c ^ a ^ fa ij  re q u ire s  0 «■ B*5f i! * 1*€0; fe  » 22*€|I.)
I s  time i l e a  was made ex ac tly  as described  l a  para­
graph 28* 0* 26751s * substance gave a baste* t l  t m  t io a  o f
1i*6&ml« thus 228mg* o r potassium hydroxide wore req u ired  
p er gm*. o f substance* tgn* o f the compound o f the f  ormula 
0%E ^ < ( | ^ ^ 2C ^ 5( C ^ f ©0011)a would m m i w  255^ *  f®* 
couplet® sap o n ifie s ilea*
te llu ro itfy c o lla  te* !’
. fa lim a tl© a was. made a s  d e s c r i b e d  l a  paragraph 26.' j 
0 « C i 6 7 i a g m .  o f  s u b s t a n c e  u a e 4  4 * 1 0 m l *  o f  p o t a s s i u m  i ^ & r o x i d e  
(0*13) which equals 2§6mg* per gnu o f substaace* 1gau o f I
j|~buty l fcellu ria ic  a c id , 0 H4TeO0££9 would requ ire  2o5mg* o f—> ■ 42*
p o t a s s i u m  hydroxide#
:
35* Jteldltar .of M .pero l-oaidation  product o f X»%en,tlwl ^n^ b u t^ -  j
Estim ation was made as described  in  paragraph 26* . •;
O^taSjga* o f substance n e u tra lis e d  5*95^1* o f potassium  . i 
h y d r o x i d e  ( 0 * 1 j t )  w h i c h  e q u a l s  2®£tug* p e r  git. © f  substsaee
(see  para*52)* '
34* S ap o n ifie s tlo a  o f  the hydrogen peroxide ox idation  product■HW im»~,1tilinM»|iiililii "11N1 ■'  ......1 nil iMinum n ii'r -rnr- i mnw i> il■ imitn'rriUP  n n -........ * iw i im in ~ »n i ni r i  h r m  i nm ni i n  ■.-.«wrt^n*Mwtt8tr.J«i V**. 't»tf-jh»o t<.TMMrtfr*h*i ••<•*■ *o f  1 -sea tav l n-Mi. tv l  te  i lu ro g lv o o lla  te«miunitfi I'MyjJft in w irjj^ i nwiwwp »[firfrnr r  'i~W Ti'n ^ ■•-ir 'T r  r ififri*-T-rrrrftr-^fr1wrii^ 'n tW-iVttrr*icfcffl1- nrirr rff Tm iiirhnf-t-inrr -rtnrtfn^-TfttmnmfMi
Estim ation was-made exac tly  as d e sc rib e d .ia  para­
graph 28* 0*tJ57%sl* o f substance gave a b a e te - tttra tio a  of. -
12*2§iiX. Tims 1 i%sg. o f  potassium  hydroxide were req u ired  pel- 
gts* o f sabetasi.ee*' fgou o f the compound o f the formula
j*C^HjTeQQH would req u ire  -1621113* fo r  
complete saponifica tion*
55* .Attempted re so lu tio n  o f the hydrogen peroxide ox idation  
■product o f  .l—mentfeyl «-feutyl te lln r« g iy e c lla te *
The ox idation  produet (2*0311*}, ob tained  by feydrogm' 
p e ro x id e ,. was‘ d isso lved  l a  dry- e th e r  sad f ra c t io n a l  p re c ip ita ­
tio n  was made as d e ta i le d  in  tile main section* The ro ta t io n s  
o f %im f r a c t io n s ,  using  0*25o^« made up to  20ml* w ith  c h lo ro - ; 
form, 1 « 2, sad A« 5%Si, were as under 1-
The i n i t i a l  product gave ' a * -  0*30°
4 g® eThe f i r s t  f ra c t io n  by .Pet*Ether gave • a. » -  0*12
IB® ■ oflic second f ra c t io n  fey Pet*E ther gave m » -  0 .12
«KaO ■ O
■The th ird  fra c tio n , fey acetone gave a v  » -  0*12
ill® >0:'The fo u rth  f ra c tio n  fey evaporation gave a » -  O .tb
I f  t e r  one week, the so lu tio n  of i n i t i a l  product had
•  V ° . . o . 2 5 ° '
A fter two days, the  so lu tio n  of. the f i r s t  f ra c tio n  had
• a 1fl° .  -
A newly prepared  sample o f th e  ox idation  product was 
washed w ith  successive q u a n titie s  o f  acetone (as  described  in  
the main s e c tio n )c th e  ro ta t io n s  o f the  s o lid  and o f the  
washings feeing as .u n d e r (jL m 2 , A* $M»1) j -
so lid
I n i t i a l  product a 170 "OS — U,y6^
F i r s t  wash w ith  
- co ld  acetone a 13° os «- D«
Second wash 
(warn aceton©} a
13o
« -  0.22®
fM rd  wash ■ 
(warn' seetone) a 130 os ** 0 ,20®
washings made tip to  20ml, 
a » — 1**^7^
12
( th e  ro ta tio n  o f the i n i t i a l  product -  f i r s t  p rep ara tio n  -  in  
py rid ine  «aa (1 » 2 , e  « 1*25) j^a J  ^ £ 1  “ ~ ^«%°*)
36*. is to rv  cower o f the rodnet npvmntxW)-| Iff*
W V '-WWr Mifcfrftt
A so lu tio n  o f 0 «2feg3U: o f jLHs&atftyl n~hutyl te l lu r o -
g ly eo lla t#  In  e th e r  to  2-Oisl* gave observed ro ta tio n s  of
a * .-0*81°, and a « *0* J2°f ( I  » 2 ) . ■ Four drops 
o f hydrogen perox ide , {0.12gm*}, in s u f f ic ie n t  to  f@ » c lo u d i­
n e ss , were added, bu t the ro ta t io n  remained unchained and was 
the ease a f t e r  15 mine*, t  h o u r, 3. days, 7 day's and 1 month*
37. Action o f  
ox idation
« te  on the hydrogen p e roxid< 
product of 1-mentisyl n-'mstyl  t e l i u ro^Iyoella11 •ni <«n m i  ma  m m n~m w
th re e  experiments were made a s  under* -  
1*. ®*§gsa* was t r i tu r a te d  w ith  JOntX* o f 5f$- sodium carbonate
solution* f&e Insoluble s o l id  c o lle c te d  oa m ta re d  f i l t e r
weighed 0*%30gn*, and a f t e r 'f u r t h e r  treatm ent w ith  5$ ec tu tio i 
a t  l|D0 weighed 0*27€g!S*
2# 0*5lS®* t r i tu r a te d  w ith  5^  so lu tio n  a t  JO0 gave an
in so lu b le  re s id u e  o f 0*%7&&&« which had en odour o f menthol
when drying a t  100
5* 0*$gis. t r i tu r a te d  w ith  10$ so lu tio n  a t  80s  gave mi
in so lub le  residue o f 0*-%7'8gm.
*>8* S apon ifica tion  o f .-product of n i t r i c  ac id  n ^ n  th e
h&dromn t>eroxid® ox idation  or®duct o f a ta r i  ir-tm tyl    w » *.. . ■ te il 'u m g lz e o lls te #
»»<*T<tfni «>r 1 Winning iiiiir ioTTlfl1t-iri*frfiii 1 i rinrirriiniTiirirnir inf iflit iii'iiifH
E stim ation  was e ffe c te d  aa described  in  paragraph
2S* flie compound. (0*060$gm*)" was. heated under re flu x  fo r
one hour w ith  aqueous potassium  hy-dpoxlde (J.OOisl. o f O .tjf).
A ba«k~li t  ra tlen . o f  10*6ml* was requ ired  o f  a c id  (0.O2H).
Thus 266®g* o f potassium hydroxide mem req u ired  p e r gm*of 
substance* tgn* o f the compound o f the formula 
O^ H9Te(0a}{I0^)CTaO0a01^ 15.C ^TeO 0E would re q u ire  2*tag«" 
f o r  complete sapon ifica tion*  \
3§* S aeonlfic  a t  ion o f the nroduet o f n itric -, ac id  w ith  i
1-mentfriyl„ n-tsi ty l  te l lu m ilv c o f la  t«». |
..Estimation was. e f fe c te d  mu described in  paragraph
26. The compound (0.102Ogn*) was d isso lved  in  n e u tra l alcohol
i
{10ml.} mna aqueous potash (20.00m l. o f 0*11) was used, th e  j 
b a c k ~ iitra tio a  equalled  1t.i%ml* o f ac id  (0*11). Thus a^ tng . | 
o f potassium  hydroxide were re # i taped p er gm* o f  substance. ;-■
1gii. o f the t r a te  o f  i- ise iith ^ l n^butvl te'lluaKj- j
. i
g ly c o lla te  w ould. requ ire  %k¥&M* fo r  complete sapon ifica tion*
J*0. P reparat io n  of' the d i-1 —men ilwX e a te r  o f te l lu ro d ie e e tlo  j<*<* frt<^in-fr-TWW<nnMiiirT^ii( i ^ iM-|ir>^ri'initi-'** i'iiil*<> iiM m .u n n n W  m n » i  <nni ■■uMiim .!*?' I*<I i>  ........  !a c id , j
!
.A f te r  the d i s t i l l a t i o n  o f jL-mentfcsrl ja~but^l te llu ro *  I
—  . —  j
g lf c o l la ie  from the jL~asenthyl- e s te r  .o f dl-ji*»butyl t e l  lu re  tine. I 
bromide had been completed ' (see  paragraph 10) ,  Urn con ten ts  |
y.
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rem im ing In  the d i s t i l l a t i o n  f l m k  were d isso lved  in  e th e r ,  
seas. f i l t e r e d  o f f ,  the e th e r evaporated, and a
Xemoa-arellow eryatailXm# s o l id  le f t*  This dl~j^-aeatharl e s te r  
o f te l lu re d le e e t ie  eeid,'i&*p*5&": a f t e r  reer^& tal Ideation  from 
methyl’ .aleohol, was so lub le  in  e th y l and ssethyl a lco h o ls , ’•
. acetone, • e th e r ,  petroleum  e th e r ,  carbon te tra c h lo r id e ,, 
chloroform , beaseue, carbon d istilph ide and a e e tlc  said* • l a  
e th e r  e o la tio n  i t  had ~ 27.6° ( I , 2 * J2*1*£§)* l a
r"- 4 *^|f" ^ch lo ro fo ra  so lu tion . tb s e s t e r  bad |_a J  -  5k»h C 1*2}
£ ,  1. 25) .  tfottad 0  * 5%.6 , 5%.5 ; a » 7. 51, 7. 8/1  To » 2 ? .k ,
CnH'f f '
2 5 .5 ? . ¥®Cca2S0,,Ben}g rs q a lr s s  G ■* 55*5 * H * S.OSj f e  » 2k*%%- 
{teCCH2C0£Men)a ) 20  resjaireeO « 5%.ij,j a  « 7.32* 5?e * 2i*.1$ ( m i  
Q.Te(mt2C0 23 m ) 2 v sg o lrss  0  * 53.61 H * 7 . 8 2 } Te » 22 . 8f .,.
41* S n < m ifix a tio n  of tm  e s te r  o f t e llu ro d la e e tlc
rcic*swM.aimfii 'mmwmjiygigi
Tim e a te r  (0*2$l6ga#), d isso lved  in  n e u tra l e th y l
alcoho l (20ml*) was re fluxed  f o r  one hour w ith  a lco h o lic  
potash (20ml*’ o f G*1jf}* 'Some te llu rium  separa ted  from thm 
so lu tion*  .and an ofejeo 14 enable odour waa noticeable*  Water 
was added and hsoJc-ii l i t  lio n  mde. w ith fcydroehiovle a c id  {0*1J£ 
using  • jdieuolfh 'thslelii a s  in d ic a to r  t: 3* 50ml* o f ac id  being 
m rn ired .-  ftisa 212mg* o f potaeeium hydroxide were re q u ired  pel 
•gas*, o f  -substance* tgm* o f  the  di-i-m em thyl e s te r  o f  t e l l u r -  
a c e tic  ac id  would r e t i r e  2t§itg* ?o r sap o n ifie s  tiaas'PQ^ .
42# P repara t io n o f mn ox id a tio n  rro&nct of th e d t-l-m ea th y l 'Smwiu ijWNWMi Pirni'1 mii ■ii<mw  miri *111 mil nrrtn-|i<iM|-r ,,r">iBnTfTT' in '~ a“ ,~'—i~ r r r “‘ ruir T - f r i n r r r  - 1------- t^’i— m r r  ' 1 1 r) r   Tw i t  in " i n --ii—-f rr~Trr - ir^rfT i o w wc a te r  ©f telium di® e© ti© acid#•|tfnrr^nirniiif'iiiilriiiiiitrfmit|inmr'rirri‘r ' —r ',,riinii»iiirm;TiMiiTTiiriicnm~rriiirr‘i“rTr~nrTniiritW'j ''iTi -1-—  ■ --i " ‘n m - nrr
The dl*l,~menthyl e a te r  o f te llu rod i& eetio  ac id  was .
d isso lved  i a  acetone ana tre e  ted ' w ith  excess* o f hydrogen 
peroxide# A s tick y  w hits s o lid  formed which slowly hardened# 
A fte r th ree  days the mass was • crashed* washed f i r s t  w ith  
acetone and then w ith  water* f i l t e r e d - o f f ,  and d ried  in  rmmm* 
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